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STATISTICS
I

Size—110, 000 SF

Height—2 : 1 Above Ground @ 45ft
Construction Dates—April 2011—August 2012
Project Delivery Method—Design—Bid—Build
Project Cost—$28 Million

STRUCTURE
B

The foundation is comprised of a two way slab and the slabs’
thicknesses' range from 3 1/2” to 10”. The super structure is
composed of concrete and steel columns at varying locations.
The steel columns are located in all areas except the main are-
na, which is supported by concrete columns. The roof system is
comprised of composite decking and trusses at 8’ on center in
the-main-and auxiliary gym.

ARCHITECTURE
o ———

The athletic facility uses primarily three main types of

materials on the fagade to distinguish between the two main
floors; the arena level and main level. The architect uses matte
painted concrete block for supporting walls that start at the arena
level and end at'the main level. At the main level, glazing is used as
the distinguishing factor and allows forinteresting perspectives'and
views looking out of building from the concourse at the main level.
Lastly, the architect uses an aesthetically appealing design-forthe
down spouts by forming a V-shape on the sides of the main arena.

LIGHTING and ELECTRICAL
o ——

The service entrance is supplied by BGE ‘s pad mounted
transformer, which is stepped down to 480Y/277 V, 3 PH., 4W. The
main switchboard is sized at 3200 A and the emergency power is
supplied by a 60 W generator at 75 KVA. The lighting.is primarily
linear fluorescent luminaires and the main and auxiliary gym is
illuminated by metal halide pulse start fixtures.

MECHANICAL
o ——

The mechanical system takes advantage of a variable air volume
fan coil system consisting of energy recovery AHU’s that reduce
cooling and heating demands for units. The cooling is generated by
an|air cooled high efficiency chiller and the extracted heat from this
unit is collected in a'DX refrigeration system and used to reheat the
pool. There is also a rain harvest collection system, which supplies
water to urinals and toilets.
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Executive Summary

The Susquehanna Center, located in Bel Air, Maryland is an expansion and renovation to
the practice facility for the men’s basketball team for Harford Community College. The Center
will serve as the main hub for the sports community on campus. The expansion includes the
addition of a 5,000 seat arena and a college sports program weight training room. Also, the
Center upgraded its practice facilities and domestic swimming complex located in the basement.
The building is LEED certified which, will create and interesting blend of energy efficiency in
the exciting and festive sports world.

This report looks into the past two semester’s research in its aid to redesign four spaces
with the Susquehanna Center. The four spaces to be redesigned are the building fagade, the main
lobby, the Auxiliary Gymnasium, and the Fitness and Weight room. The main focus of the report
is the redesign of the lighting and electrical systems within the four spaces. The lighting design
concept was to accentuate the message that this Center is the hub of the sports community and to
invoke the exciting nature that surrounds the thrill of watching college athletics.

The electrical depth of this reports looks into the branch circuitry and control systems
used for the new lighting design. It also contains a comprehensive study on the protection of all
electrical devices and the coordination between those devices. The protection entails a short
circuit calculation by hand, a SKM power tools model to confirm short circuit calculations and
an arc flash study to determine the hazards of working on certain pieces of equipment.

The mechanical and structural breadths take another step forward in the lighting redesign
of the Auxiliary Gymnasium. The redesign of the Auxiliary Gymnasium introduces day-lighting
into the space by the use skylights. The structural breadth analyzes how the truss system will be
impacted and the mechanical breadth analyzes how the chiller’s cooling load will be impacted.
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Building Statistics

Building Name: Susquehanna Center Renovations and Expansion

Location and Site: Bel, Air, Maryland

Building Occupant Name: Harford Community College

Building Function Types: The building is comprised of a number of spaces that serve the
community college’s needs to be the center for the sports complex. Within the facility is a
weight room, Auxiliary Gymnasium, indoor pool and 5,000 seat main basketball arena.

Size: 100,000 SF

Stories: 3 Stories with one story below grade

Construction Dates: April 2011 — August 2012

Project Delivery Method: $28 million

Project Team Directory:

Architect

Hord Coplan Macht

http://www.hecm2.com/

Construction Manager

Turner Construction

http://www.turnerconstruction.com/

General Contractor

Not Selected

Landscape Architect

Site Resources

http://www.siteresourcesinc.com/

Civil Engineer

Site Resources

http://www.siteresourcesinc.com/

Structural Engineer

CMIJ Structural Engineers

http://www.cmjeng.com/

Burdette Koehler Murphy &

MEP Engineer Associates http://www.bkma.com/
Lighting Consultant Dunlop Lighting Design http://www.dunloplighting.com/
Telecommunications Spexsys http://www.spexsys.com/

Natatorium Counsilman Hunsaker http://chah20.com/
Table 1. Project Team Directory
April 7, 2011 Page 4 of 176




Final Report Brad Gaugh

Susquehanna Center Renovations & Expansion Lighting/ Electrical Option
Bel Air, Maryland Dr. Kevin Houser/ Prof. Dannerth
Codes:

e International Building Code IBC 2006

e International Mechanical Code IMC 2006

e International Electric Code IEC 2006

e International Plumbing Code IPC 2006

e National Life Safety/ Fire Code NFPA 101 2006
Zoning: Agricultural (AG)

Building Enclosure: The exterior of the Susquehanna Center is comprised of matte painted
concrete block, sizes ranging from 4x8 to 16x24, as well as aluminum paneling to support
glazing at entrances of the athletic facility. Painted aluminum down spouts are used in an
appealing V-shape on the main arena side of the building. The roofing system is
compiled of different membranes, with varying sizes of insulation and sheathing, which
combine to make up 5 different types of roofing systems. Type one is consisted of a
single ply membrane with two layers of insulation and '%” roof sheathing supported by
metal deck. This type is used over main gym. The second type is 4 ply B.U. roof with an
aggregate surface. Underlying this surface is tapered insulation supported by a concrete
slab. The third type consists of a single ply membrane with tapered insulation supported
by metal deck, and the fourth type also supported by metal is made up of a single ply
membrane and 2" sheathing. The fifth type is where the roofing system joins the existing
building. The components of the system are similar to the system of type two, except that
the tapered insulation is used to match the thickness of the existing roof.

Sustainability Features: The Susquehanna Center is currently seeking out LEED accreditation,
and thus there are numerous sustainable design features throughout most systems within
the building. The bulk of the sustainable features were designed to be incorporated in the
mechanical and electrical systems. The mechanical system utilizes air cooled high
efficiency chillers, solar heating systems for the pool, multiple energy recovery air
handling systems above the arena, and a rain harvesting system for toilets and urinals.
The electrical systems take advantage of occupancy and vacancy sensors in classrooms,
bathrooms and some offices. Also, electronic shading devices mounted on the west facing
wall of the main entry enable proper day lighting techniques.

Construction: Construction on the Susquehanna Center has not yet begun, but the predicted
construction periods are from April 2011 till August 2012. As of now the building is in
the bidding phase and the general contractor has not been selected. However, Turner
Construction has been hired by the owner to act as a construction manager on the project.
The building method chosen for this building is design-bid-build, and the initial budget is
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approximated at $28 million. The building is a renovation and expansion to the existing
basketball facility that is already located on Harford Community College’s campus, in
which its front fagade faces Thomas Run Road of Bel Air, MD

Electrical: The power distribution system for this building is a simple radial system, with the
service entrance point on the North West portion of the building on the main level. The
building is fed by a 2000kV A pad mounted transformer supplied by Baltimore Gas and
Electric (BGE). The secondary side of the transfer is listed at 480Y/277V, 3PH, 4W. The
main switchgear is rated at 3200A and 42000AIC. This switchboard then feeds
distribution Panels located throughout the corners of the building, which in turn feeds
lighting and receptacle Panels. These Panels and loads are listed at 480Y/277V, 3PH, 4W
and 208Y/120V, 3PH, 4W respectively. There are additional transformers used to step
loads down to the 208Y/120V voltage system.

Lighting: As the building is designed to meet USGBC’s standards for LEED accreditation, the
lighting is designed to use energy conscious fluorescent and metal halide pulse start
luminaires. This allows the design to use minimum energy consumption and meet
ASHRAE 90.1 standards on lighting power density. The lobby, bathrooms, classrooms,
and other spaces use linear fluorescent and compact fluorescent down lights with
electronic ballasts to limit power factor and light loss. The low bay metal halide
luminaires in the Auxiliary Gymnasium and main arena use restrike technology on
certain luminaires to allow for instant switching.

Mechanical: The mechanical system for this building utilizes variable air volume air handling
units (AHU), which all have total energy recovery wheels that greatly reduce the cooling
and heating demand for the units. The cooling is generated by an air cooled high
efficiency chiller and the pool uses a solar heating system as the primary source of
heating. The AHU for the pool has a DX refrigeration system that uses hot refrigerant gas
to reheat the air, so that it can be properly de-humidified. Lastly there is a rain water
harvest system, which takes water from the Arena roof and stores a 10,000 gallon
underground storage tank. This water is then filtered and pumped to be used in toilets and
urinals throughout the arena.

Structural: The foundation of the building is comprised of concrete column footers ranging in
size from 5°x7°x1°-7” to 11°x11°x2’. The main floor is a two way slab, in which the
slab’s thickness is 3-1/2” and the grade beams with a thickness of 10”. The
superstructure of the building i1s composed of both concrete and steel beams. The
concrete beams are 16”x16” and 187x38”, while the steel beams are primarily W10x33
and HSS 6x6x1/2. The main arena utilizes 60” deep 96SLHSP trusses to span 157’
laterally.
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Fire Protection: The fire alarm control Panel is located at the main level of the lobby. There are
numerous signal and detection devices throughout the building. There are horn strobes
located throughout the corridors and large public spaces. Smoke detectors, manual pull
stations and signaling devices are also located per standard NFPA 72 requirements.

Telecommunications: There are voice/ data outlets located in offices and classrooms to allow
for telephone and internet connections. There is also an intercom system that serves the
main arena of the gym to allow for commentary during games.
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Large Work Space — Auxiliary Gymnasium

Space Description

This space is rather unique as it serves multiple purposes for multiple users. It serves as a
secondary court to practice for the Harford Community College’s basketball team, a court for
recreational basketball organizations, an indoor batting cage, and any other uses that seem
feasible. There are six retractable basketball goals with backboards that allow for 3 different
configurations of basketball courts. Only one of those courts is actually full size, while the other
two are condensed versions. There is padding with graphics and varying colors that are located
on the walls and also help create a dynamic space.

Materials
Material Description Properties

Floor athletic wood flooring p=20.20

Walls gypsum board painted matte white p=0.9
gypsum board painted matte blue p=0.14

cmu painted matte white p=09
cmu painted matte blue p=0.14
padding painted matte a light blue p=0.14

Ceiling s;(}ﬂ?:ed ceiling structure painted matte 0=009

Table 2. Auxiliary Gymnasium Materials
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Drawing 1. Building Floor Plan labeling Auxiliary Gymnasium
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Drawing 3. Auxiliary Gymnasium Section
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Design Concept

Since the gymnasium will not include spectators, the lighting must focus primarily on the
individuals using the court and the court area itself. The light levels on the court must be uniform
in order to eliminate the effect of shadowing and inappropriate modeling of 3-dimensional
surfaces. When lighting the floor to a uniform level, one must be conscious of the consequences
of direct glare from the luminaires. Since the primary use of the court is to be used for basketball
which is an aerial sport, the individuals head will be looking up at the basket, thus the luminaires
must be able to avoid discomfort from direct and reflected glare.

The gymnasium was a prime candidate to introduce day-lighting into the space to help
consume the watts of energy of the high power fluorescent luminaires. A thorough and
comprehensive day-lighting design will allow savings on the electrical consumption. Another
aspect of the redesign was to eliminate the high intensity discharge lighting that was originally
chosen for the space because these luminaires consume twice the amount of energy that a high
bay fluorescent luminaire will put forth for the same light output.

Design Considerations and Criteria
IESNA 2000 Design Considerations (Sports and Recreation Class II)
Very Important Design Considerations

e Direct Glare

* Avoiding glare is a necessity when designing a lighting scheme for a basketball
court, since you do not want to blind the players on the court, so that they cannot
perform the tasks at hand.

e Light Distribution on Task Plane (Uniformity)

= Uniformity allows players to be able to see without being distracted or confused
by brighter spots on the floor.

e Reflected Glare

= Players should be able to see and perform the visible tasks necessary for playing
this aerial sport. The lighting design should avoid distraction and glare issues.

e Shadows

= Shadowing must be avoided as it may cause darkness on certain spots on the
floor, which will not allow players to complete tasks as it may cause confusion.

April 7, 2011 Page 11 of 176
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Important Design Considerations
e (Color Appearance (and Color Contrast)

= Players must be able to distinguish between teams and team colors as well as the
definition and color of the ball.

e Day-lighting Integration and Control

= This aspect provides a psychological one. An aspect not directed at players
specifically, but to all individuals within the space.

e Flicker and Strobe

= Any type of distraction created by the lighting design must be avoided in order to
allow players to complete the tasks associated with playing basketball.

e Luminaire Noise

= Players and coaches must be able to communicate with each other on the court
and thus the background noise must be kept to a minimum.

e Modeling of Faces and Objects

= Being able to identify the basketball and players faces allows for aerial tasks to be
completed and for communication to be simpler.

IESNA 2000 Design Criteria (Sports and Recreation Class II)
e Horizontal Illuminance
= E=2800Ix or 80 fc
e Uniformity
= CV Ratio=<0.21
= Max:Min=<2.5:1
ASHRAE Standards 90.1
e Lighting Power Density
= Gymnasium/ Exercise Center (Exercise Area)

= LPD= 2.3 W/ft’

April 7, 2011 Page 12 of 176
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Luminaires

Product | Catalog

Manufacturer Description Voltage Ballast Watts Location
Number
2x4 Fluorescent high bay
<D IB 454L luminaire utilizing cool
Gl AN N N Lithonia L-Beam WDS running technology. The FP54 841 MVOLT Mark 10 54 Auxiliary
S N Lighting MVOLT housing is made of heavy HO ECO Powerline Gymnasium

gauge steel with high gloss
baked white enamel.

Table 3. Auxiliary Gymnasium Luminaire Schedule

NOTE: See Appendix A for complete luminaire schedule and Appendix B for specification
sheets

Light Loss Factors

Room Surface

Dirt Ballast Factor Lok

Luminaire Lamp Lumen Lamp Dirt

Type Depreciation Depreciation .. Loss Factor
P P P Depreciation

Gl 0.93 0.95 0.98 1.00 0.87

Table 4. Auxiliary Gymnasium Light Loss Factors

Controls

The controls within the Auxiliary Gymnasium have one main goal, which is to monitor
the amount of energy that is being consumed proportionally to how much light is on the court.
There is a photocell, which will be connected to a Lutron Grafik Eye to monitor the daylight
levels and will dim the fluorescent high bay luminaires via a relay.

The emergency luminaires will be controlled by an emergency lighting interface that will
turn on the luminaires when normal power has been lost. A control schedule and wiring diagram
has been provided to illustrate the nature of the system. See Appendix A for complete control
schedule.

April 7, 2011 Page 13 of 176



Final Report Brad Gaugh
Susquehanna Center Renovations & Expansion Lighting/ Electrical Option

Bel Air, Maryland Dr. Kevin Houser/ Prof. Dannerth

Catalog

Manufacturer  Product Name Description Location

Number

GP8- 480Y/277V 3PH., 4W
Lutron Dimming Panel | 2774T8-ML- | Dimming Panel with 8
20-CGP344 | circuits

DP

Interface unit that will serve
GE g Lutron Grafik Eye QS QSGRJ-xP | as the main control unit for Gymnasium
the entire system

Automatic Day- Interface that will interpret

DC | NS Lutron Lighting OMX- and control photocell and Gymnasium
e DACPI L .
z Control dimming proportions
o | T | lwen  |resvemie | Loscr |Pevenbeanme |
b i Ceiling Sensor 1500-WH rwl Y 1
- coverage.
My Ceiling Ceiling mounted photocell
PC ‘ Lutron Mounted MW-PS-WH | that will measure day-light Gymnasium
Photocell levels.
e Relay device that will
i Erqerg;ncy LUT-ELI- | automatically switch the .
EM a2 Lutron Lighting X Gymnasium
Interface 3PH emergency lights on when

normal power has been lost.

Table 5. Auxiliary Gymnasium Control Schedule
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Drawing 4. Auxiliary Gymnasium Lighting Floor Plan
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Performance Data

80.00

70.00

60.00

£50.00

40.00

30.00

|
$20.00

10.00

0.00

llluminance (Fg)

Image 1. Auxiliary Gymnasium Electric Light Only Pseudo Diagram
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Daylight Contribution

0.00
llluminance (Fe)

Image 2. Auxiliary Gymnasium Daylight - Summer Solstice Clear Sky Pseudo Diagram

0.00

|lluminance (Fg)

Image 3. Auxiliary Gymnasium Daylight - Summer Solstice Partly Cloudy Sky Pseudo Diagram
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300.00

262.50

150.00

112.50

75.00

37.50

0.00

llluminance (Fil

Image 4. Auxiliary Gymnasium Daylight - Winter Solstice Clear Sky Pseudo Diagram

300.00

150.00
112.50
75.00
37.50

0.00

llluminance (Fg§

Image 5. Auxiliary Gymnasium Daylight - Winter Solstice Partly Cloudy Sky Pseudo Diagram
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300.00
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llluminance (F@

Image 7. Auxiliary Gymnasium Daylight - Equinox Partly Cloudy Sky Pseudo Diagram
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Performance Summary

The space redesign was driven by the addition of skylights in order to lower and
eliminate the consumption of unnecessary power. The high bay fluorescent luminaires were able
to deliver the recommended IESNA illumination level at the work plane at 81fc. The integration
between the skylights and dimming capabilities of the fluorescent allow for the space to
accommodate the ever-changing day-light levels throughout the day and year. Even with the
skylights the lighting design is still able to maintain a uniform lighting mode, which will help
with the individuals using the court to see and also identify shapes and 3-dimensionsal surfaces.
With the control interfaces provided by Lutron the space will be able to save unnecessary
wattage during prime day-light hours of the day.

The daylight scenarios are based off the summer solstice, winter solstice, and fall and
spring equinox for the year 2011. The time of day stayed constant at 1:15 PM for all scenarios.
The daylight scenarios concluded that the summer time will be the highest contributing factor of
direct and reflected glare throughout the entire year. The [lluminance levels for this time of year
are a bit alarming in that typically foot candle levels higher than 300 can cause severe issues for
direct and reflected glare. This means that a shade device should be used to help eliminate some
of the unnecessary daylight. Since the lighting design contains a photocell to control the light
output, the luminaires will be able to dim down to five percent total light output, which would be
the ideal case for all the scenarios depicted above.

Criterion IESNA Recommended Designed
Average Illuminance 80 fc 8lfc
Max : Min [lluminance Ratio 25:1 22:1
Coefficient of Variance 0.21 0.16

LPD (6270 SF) 2.3 W/SF (14421 W) 1.6 W/SF (9640 W)

April 7, 2011

Table 6. Auxiliary Gymnasium Electric Light Only Results
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Avg Illuminance Max : Min Ratio  Coefficient of Variance

Daylight Scenario

(80 fc) 25:1) 0.21)
Summer Clear Sky 443 fc 2.2 0.14
Summer Partly Cloudy Sky 377 fe 2.2 0.14
Winter Clear Sky 184 2.2 0.14
Winter Partly Cloudy 141 2.2 0.14
Equinox Clear Sky 341 2.2 0.14
Equinox Partly Cloudy Sky 263 2.2 0.14

Table 7. Auxiliary Gymnasium Day-lighting Results

Renderings

Image 8. Auxiliary Gymnasium Electric Light Only Rendering
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Special Purpose Space — Fitness and Weight Room

Space Description

The Fitness and Weight room is a unique space due its geometry, varying ceiling heights,
and materials. The ceiling varies in height throughout the space and as the height changes so
does the material of the ceiling. Another interesting feature to this room is its unique geometry.
The west facing wall is an exterior wall facing the parking lot and is made entirely of glass. This
wall that provides outside views is also in an elegant curve. This space will primarily serves as
the workout area for the athletes of Harford Community College and is filled with varying types
workout equipment. This equipment ranges from treadmills, stationary bikes, weight machines,
and benches for free weights.

Materials
Material Description Properties

Floor grey, teal, light green tiled carpet p=0.12
grey athletic rubber flooring p=0.07

Walls gypsum board with white finish paint p=0.9
gypsum board with blue finish paint p=0.14
gypsum board with dark blue finish paint | p=0.10
mirror p=0.93
clear glazing store front system p=0.05

Ceiling gypsum board with white finish p=09

exposed structure, painted white p=0.9
acoustical ceiling tile with white finish p=0.75

Table 8. Fitness and Weight Room Materials
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Drawings

Drawing 5. Building Floor Plan labeling Fitness and Weight Room
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Design Concept

The Fitness and Weight room had a complicated yet interesting ceiling arrangement.
Within this space the ceiling took on three different types of heights and three corresponding
materials. With each new height a new material was presented within the space. The original
lighting design neglected this fascinating arrangement and used bland down-lighting techniques
to illuminate the space. The redesign will take a different approach and highlight the
predominant ceiling material and height, which was gypsum board at 9°-0” above finished floor.
The redesign will place emphasis on this ceiling by using a perimeter cove luminaire around the
ceiling, which will use up-light to illuminate the ceiling to provide an ambient atmosphere within
the weight room.

Design Considerations and Criteria

IESNA 2000 Design Considerations (Health Care Facilities — Physical Therapy
Gymnasiums)

Reason:

The rehabilitation exercises that take place within a physical therapy session can be
similar to those exercises condoned in a Fitness and Weight room. Both types of spaces require
the ability to read, walk, lift, and stretch. These are all visual tasks that a lighting design will be
required to abide by in a Fitness and Weight room or physical therapy gym.

Very Important Design Considerations
e Appearance of Space and Luminaires

» The equipment in a Fitness and Weight room is generally organized in an orderly
manner which makes it manageable for an individual to conduct proper exercise
etiquette. It is also the responsibility of the lighting design to continue that
relationship between furnishings and space.

e Color Appearance (and Contrast)
= [t is important that the lighting design accurately portrays the color aspects of the
weights to avoid accidents and special issues.
e Daylight Integration and Control
» Incorporating views of the exterior and outdoors is believed to be important for
psychological reasons by providing cues about the time of day and weather.
e Flickering and Strobe
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= Flickering and strobe affects can be annoying and distracting. When handling
weights it is important that an individual not get annoyed and distracted, in case
of injury and accidents.

e Luminances of Room Surfaces

= [tis crucial all pieces of equipment maintain certain brightness, so that an
individual working on that piece of equipment can operate it properly.

Important Design Considerations
e Direct Glare

= QGlare causes discomfort and can affect visibility. In an environment that
constantly demands an individual to be aware of its surroundings, it is important
that glare be avoided.

e Light Distribution on Surfaces

= Abnormal patterns of light can cause shadows and affect visibility. It is essential
for the lighting design to avoid abnormal patterns of light.

e Modeling of Face and Objects

= The lighting design must reveal depth, shape and texture of objects in a weight
room because it must assist an individual in interpreting what he/she is seeing and
lifting.

IESNA 2000 Design Criteria (Health Care Facilities — Physical Therapy Gymnasiums)
e Horizontal Illuminance
= E=300Ixor 30 fc
ASHRAE Standards 90.1
e Lighting Power Density
= Gymnasium/ Exercise Center (Exercise Area)

= LPD= 0.9 W/ft’
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Luminaires
Manufacturer SIS | (ERE I Description Lamp Voltage Ballast Watts Location
Name Number
AFLP 8” low profile ceiling
< : . ICF 2826 M1
m .;k;]‘ ) Gotham 1/32TRT | recessed down light with a CF32DTE IN .
Wi \7 ""’Y d: Lighting AFLP 8ARLD | galvanized steel housing 841 ECO 277 BSQS 27 Weight
o MVOLT | and semi specular reflector.
1 P-ID- 4’ direct/indirect pendant
\/ . Acros 59M 14 | mounted luminaire with FP54 841 HO ICN 485490 .
w2 Litecontrol M5 Ts parabolic baffle with matte ECO 277 C2LS @277 53 Weight
PBCWM | white finish.
/ FCVM | Low profile luminaire with
. Cove 24 1T5 steel gauge housing and FP28 841 PM ICN 2S54 N .
w3 » ‘ Focal Point light 1C 277 reflector fabricated of low ECO 27 29 Weight
E iridescent aluminum.

Table 9. Fitness and Weight Room Luminaire Schedule

NOTE: See Appendix A for complete luminaire schedule and Appendix B for specification
sheets

Light Loss Factors
Light Loss Factors
R f:
. . Lamp Lumen Lamp Dirt oom .Sur ace Total Light
Luminaire Type . L. . L. Dirt Ballast Factor
Depreciation Depreciation .. Loss Factor
Depreciation
Wi 0.83 0.92 0.98 0.98 0.73
w2 0.93 0.95 0.98 1.00 0.87
W3 0.95 0.95 0.98 1.05 0.93

April 7, 2011

Table 10. Fitness and Weight Room Light Loss Factors
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Controls

The controls used in this space had two primary functions. First, the controls needed to be
simple enough for any type of user to operate since the space will attract a wide variety of
clientele. Secondly, the controls must adhere to ASHRAE 90.1 standards of automatic shut-off
requirements for luminaires. Thus, vacancy sensors were used to override wall switches located
at the entrance to the space. These sensors will use dual technology, infrared and ultrasonic
technology to automatically shut-off the luminaires in a given amount of time without movement
or heat detection. See Appendix A for complete control schedule.
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Lighting Plan
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Drawing 8. Fitness and Weight Room Lighting Floor Plan
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Performance Data

-

0.00

lluminance (FE ‘.

Image 8. Fitness and Weight Room Pseudo Diagram from weight area
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Performance Summary

The design for the space was driven by the interesting arrangement of three different
ceiling heights. Recessed down-lights were used in the gypsum board ceilings of the lower of the
three ceilings. A cove light provided accent illumination on the ceiling of the second highest
elevation, which covered most of the space. Down-lights were also used in this ceiling to provide
additional illumination on the floor to achieve uniformity. An indirect/direct luminaire was used
in the highest ceiling located near the glazed curvilinear wall. These luminaires were
predominately using up-lighting with a small baffled slit in the underside of the housing to
provide a small percentage of down light. These systems combined illuminated the floor to an
average of 30 fc at the work plane height.

Criterion IESNA Recommended Designed

Average [lluminance 30 fc 29 fc

Max : Min [lluminance Ratio - 22:1

Coefficient of Variance - 0.16
LPD (5015 SF) 0.9 W/SF (4514 W) 0.83 W/SF (4142 W)

Table 11. Fitness and Weight Room Lighting Design Results
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Renderings

Image 9. Fitness and Weight Room Rendering from locker area

Image 10. Fitness and Weight Room Rendering from weight area
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Circulation Space — Main Lobby

Space Description

There is a small vestibule before you are greeted by the main lobby area. The main lobby is the
primary circulation space for the facility as it grants access to multiple spaces within the
building. It will be primarily used as the entrance and exit for the concourse of the main
basketball arena. The lobby has an interesting architectural feature located in the ceiling.
Although the ceiling finish is sealed concrete deck beams, there is a visual appealing wavy
perforated aluminum element suspended from the ceiling. On one side of the lobby there is a

display case which holds trophies plaques, and other awards.

Materials
Material Description Properties

Vestibule Floor carpeted Walk off mat, grey p=0.26
carpeted Walk off mat, blue p=0.12

Vestibule Walls gypsum Board with white finish paint p=0.9

Vestibule Ceiling gypsum Board with white finish paint p=0.9
Storefront Doors glazing of the storefront, clear glass p=0.05
aluminum Paneling of storefront p=0.33

Main Lobby Floor terrazzo tile flooring, off white p=0.7

Main Lobby Walls gypsum Board with white finish paint p=0.9

Main Lobby Ceiling | exposed structure, painted white p=0.9

wavy perforated aluminum Panels, _
painted blue p=0.14
Table 12. Main Lobby Materials
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Drawing 9. Building Floor Plan labeling Main Lobby
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Wavy Pendants

Drawing 10. Main Lobby Floor Plan Drawing 11. Main Lobby Floor Pendants

April 7, 2011 Page 35 of 176



Final Report Brad Gaugh
Susquehanna Center Renovations & Expansion Lighting/ Electrical Option

Bel Air, Maryland Dr. Kevin Houser/ Prof. Dannerth

: l TT TTT

Drawing 11. Main Lobby Floor Section
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Design Concept

The main lobby is the space that I have chosen to analyze for the psychological
reinforcements created by the lighting design. The impression that the lighting design should
invoke in this space is the somber/ festive system. In this case, I will mainly focus on the festive
aspect of this impression system.

There are specific times when the lobby will need to come alive and create a festive
atmosphere and those times include game days in the main arena. During a home game, it would
be ideal to get all 5,000 home team fans in a joyous, peppy and upbeat state. A basketball event
is meant to be fun and entertaining to watch with all the excitement on the court. A festive
atmosphere in the lobby can prep the fans to be ready for an exhilarating experience.

Within the lobby are also certain architectural features such as a wavy pendant of two
varying blue colors and honorary plaques of office members and board holders. The lighting
design will need to incorporate them in the festive lighting scheme.

In order to create a gleeful, happy and upbeat environment, the lighting system will use
bright light levels, non-uniform lighting mode, and movement of light. The honorary plaques
will have a higher luminance than most surfaces in order to attract attention. The wavy pendants
are made of perforated aluminum and using luminaires that illuminate the ceiling can create
emphasis. Interesting light movement such as pulsating and slight movements can also reiterate
the festive appeal.

Design Considerations and Criteria
IESNA 2000 Design Considerations (Lobby — General Lighting)
Very Important Design Considerations

e Appearance of Space and Luminaires

= Since the lobby is typically the first place an individual is going to enter, then the
appearance of the space needs to be impressionable and the luminaires should
compliment that appearance.

e Color Appearance (and Contrast)

= The lobby will have plaques of significant office members and board holders, thus
the lighting for the plaque should demonstrate its significance. The lighting design
should render the plaque in a way that embellishes the emphasis of those
mentioned.
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e Daylight Integration and Control

= In a transitional space between the outdoors and indoors, the lighting design
should incorporate daylight integration techniques, since it is believed that views
of the outdoors provide important psychological comfort zones.

e Direct Glare

= Glare is also a necessary design feature since it can cause discomfort and interfere
with visibility as an individual enters the facility.

e Lighting Distribution on Surfaces

= [t is important to keep in mind the distribution of light hitting surfaces since
awkward patterns of light can create shadows, affect task visibility, comfort and
perceptions.

e Luminance of Room Surfaces

= The lighting design in the lobby can utilize different luminances of surfaces to
help attract attention to certain areas of room. For example, a higher luminance
should be used to draw attention to the honorary plaques located on the wall.

e Modeling of Faces and Objects

= The wavy pendants in the ceiling and honorary plaques are two architectural
elements that will require appropriate modeling of their characteristics such as
shape, texture and depth.

e Points of Interest

= The lobby space includes wavy pendants and honorary plaques that will require
the lighting design to emphasize the point of interest in this space.

e Reflected Glare

= Glare causes issues of visibility and discomfort and should be avoided as
individuals enter the building.
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Important Design Considerations
e Light Distribution on Task Plane

= Since the primary task in this space is walking, it is important to uniformly light
the floor.

e Shadows

= The lighting design should avoid creating shadows because shadows can alter
visibility of tasks and place dark areas where brightness is essential.

e Sparkle/ Desirable Reflected Highlights

= [t is important that the lighting design use points of high luminance on a given
spot to accentuate its elegance such as the honorary plaques.

e Surface Characteristics

= The wavy pendant will need the lighting design’s help to enhance its artistic
creativity and splendor.

IESNA 2000 Design Criteria (Lobby — General Lighting)
e Horizontal [lluminance
= E=1001xor 10 fc
ASHRAE Standards 90.1
e Lighting Power Density
= Lobby

» LPD=1.1 W/t
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Luminaires

Product | Catalog

Manufacturer Name Number Description Lamp Voltage Ballast Watts Location
. AFLP 8” low profile ceiling
W 1 ) recessed down light ICF 2S26
Wi S5 e,/ Gotham arLp | VZTRT i watvanized steel | TI2PTEIN T 577 Migsgs | 27 | Lobby
\f o Lighting 8AR LD > - 841 ECO
S MVOLT housing and semi
specular reflector.
TT% PDPF 8” satin silver pendant
-~ N 32TRT S”‘(’ip"r}‘fdhby black ICF 2526
R Gotham 8” cord. The housing is CF32DTE IN
L1 Lighting PDPF SACIEiD durable heavy gauge 841 ECO 271 MIBSQS 27 Lobby
aluminum housing
'\_‘__/ MVOLT with specular reflector.
Wall mounted wall
F114- washer with semi FT40DL Integral
L2 Elliptipar F114 L140-F- white gloss finish on 841 RS ECO 277 Electronic 40 Lobby
02-2 the outside housing Ballast
made of aluminum.
Sleek % under cabinet
fluorescent luminaire
r Philins Slique SK213- | with miniature integral Integral
L3 Al o 120- | ballast. The housing is FM13 T2 120 Miniature 13 Lobby
WHG an extruded aluminum Ballast
with a specular
asymmetric reflector.

Table 13. Main Lobby Luminaire Schedule

NOTE: See Appendix A for complete luminaire schedule and Appendix B for specification
sheets
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Light Loss Factors

Light Loss Factors

. Room Surface .
Lamp Lumen Lamp Dirt Dirt Ballast Factor Total Light

Depreciation Depreciation . . Loss Factor
Depreciation

Luminaire Type

Wi 0.83 0.92 0.97 0.98 0.73
L1 0.83 0.92 0.97 0.98 0.73
L2 0.9 0.92 0.97 1 0.80
L3 0.86 0.92 0.97 1 0.77

Table 14. Fitness and Weight Room Rendering from locker area

Controls:

The controls in this space will be controlled by a relay that is connected to an
astronomical time clock located in the main electric room. Emergency lighting will use both the
astronomical time clock and an emergency ballast relay, which will turn on the luminaire in the
event of a power failure. See Appendix A for complete control schedule.
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Drawing 9. Main Lobby Lighting Floor Plan
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Performance Data

1.26

0.00

llluminance (

Image 11. Main Lobby Pseudo Diagram from concourse

1.25

0.00

llluminance (F¢)

Image 12. Main Lobby Pseudo Diagram from entry
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Performance Summary

The direct down-light pendant located at 12°-0” above finished floor are integrated
between the spaces of the wavy architectural objects in the ceiling. These luminaires provide
general illumination in the center of the space. For the same reasons, a recessed luminaire was
used in the gypsum board ceiling in the adjacent vestibule. In order to create the impression of
festiveness and excitement, further emphasis was placed on the architectural feature in the
ceiling. Wall washers were mounted onto the columns to provide direct illumination on the wavy
pendants to draw the occupant’s eyes to an interesting and pleasing apparatus. Highlighting this
feature also provides higher illuminances at the ceiling and thus creating a non-uniform lighting
mode. A slim sleek look fluorescent luminaire was used to accentuate the display case which will

house trophies and honorary plaques.

Criterion IESNA Recommended Designed
Average [lluminance 10 fc 12 fc
Max : Min [lluminance Ratio - -
Coefficient of Variance - -
LPD (1490 SF) 1.1 W/SF (1640 W) 0.6 W/SF (790 W)

Table 15. Main Lobby Lighting Design Results

April 7, 2011
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Renderings

Image 13. Main Lobby Rendering from concourse

Image 14. Main Lobby Rendering from entry

April 7, 2011 Page 45 of 176



Final Report

Susquehanna Center Renovations & Expansion

Bel Air, Maryland

Brad Gaugh

Lighting/ Electrical Option

Dr. Kevin Houser/ Prof. Dannerth

Exterior Space —

Space Description:

Main Entry Facade

The facade of this facility is important due to the building’s nature to house an athletic
sporting team at the collegiate level. The facade is the first attraction of the building for fans,
visitors, and players. It is important to set an admirable impression since this facility is new and
could potentially be the highlight of sporting facilities in the area. The facade is composed of 4x8
and 16x24 nominal concrete block, aluminum glazing curtain wall, metal sheathing with black
plastic lettering for the building sign, and concrete sidewalks.

Materials:
Material Description Properties

Sidewalk cast in place concrete p=0.28

Facade Brick and stone composite p=03

Perforated aluminum Panels p=03
Curtain Wall System | glazing 1 of the curtain wall system p=0.74
glazing 2 of the curtain wall system p=0.38
Mullions of the curtain wall system p=0.33
Roofing Composite aluminum Paneling p=0.33
Signage Black plastic lettering p=0.02

Table 16. Facade Materials
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Drawings

Drawing 10. Building Floor Plan labeling Fag¢ade
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Drawing 11. Fagade Elevation
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Drawing 12. Fagade Planting Plan
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Design Concept

Originally the design was to highlight the ornate nature of the roof overtop the main
arena, but due to the upward light ratio, this concept proved to be inadequate. This change
prompted the concept of highlighting the landscape in front of the main arena, with a LED
luminaire aiming up vertically amongst the trees to cast shadows onto the facade. In the main
entry sidewalk, a full cut version of the campus pole mounted luminaire will be used to
illuminate the ground plane. Further emphasis of illumination was used at the entry with surface
recessed circular luminaires. A wall washing luminaire will be used to illuminate the sign of the
Center, which will create a higher light level at this particular location essentially guiding people
to the light.

Design Considerations and Criteria
IESNA 2000 Design Considerations (Building Exteriors Entrances-Active)
Very Important Design Considerations

e Appearance and Shape of Luminaires

= The lighting design of the facade should be appeasing and help accentuate the
architectural features that define the building. The luminaires need to conform to
architecture instead of protrude and take away from it.

e (Color Appearance (and Color Contrast)

= The color rendering of building materials is an essential piece of the architecture
and impression that the building is trying to attain.

e Direct Glare

»  When lighting exterior facades it is key to incorporate glare because shining light
into the eyes and faces of guests is not a pleasant feeling and is uncomfortable.

e Light Pollution and Trespass

= Light pollution into the sky is an unwanted and unnecessary design practice and
should be avoided to help reduce urban sky glow. Light trespass onto adjacent
sites is also an unpleasant design feature and should be avoided as well.

e Modeling of Faces and Objects

= Creating the depth, shape, and texture of objects is imperative when highlighting
and emphasizing the architectural elements and features.
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e Peripheral Detection

* When an individual is gazing at the fagade it is important that the lighting design
help individuals interpret and inspect the textures and shapes of the architectural
elements.

e Points of Interest

= Jdeally when highlighting the architecture and entrances, it is important for your
design to focus on the points of interest such as certain architectural features.

e Reflected Glare

= Reflected glare is just as important as direct glare, in which the unpleasantness of
being blinded by light is not comfortable for an individual.

e Shadows
= Shadows can help create the depth of 3D textures and materials of building.
e Source/ Task/ Eye Geometry

= The geometry between the viewer’s eyes and luminaire can be essential for
creating contrast of architectural elements.

e Surface Characteristics

= Surfaces can have different textures, specularity, and reflectance values, which
can alter perceived brightness of illuminated surfaces, especially building facades.

Important Design Considerations
e Light Distributions on Surfaces

= The spacing of luminaires can create shadows when not spaced correctly and hide
certain elements of the architecture. Strange and confusing spacing of luminaires
can also create brighter areas on walls.

e Sparkle/ Desired Reflected Highlights

= Small points of high luminance can create visual interests.
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IESNA 2000 Design Criteria (Building Exteriors Entrances-Active)
e Horizontal [lluminance on Sidewalk/ Entrance
= E=50Ixor5fc
ILE 2005 Guidance Notes For the Reduction of Obtrusive Light
e Category E2 — Low district brightness areas, rural, relatively dark urban locations
= URL=2.5%
ASHRAE Standards 90.1
e Lighting Power Density
= Canopies — 1.25 W/SF

= Wall/ Surfaces — SW/IF or 0.2W/SF
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S1

Luminaires

Manufacturer

Elliptipar

251

Catalog

Number

M 251
70G T
07100

Description

Recessed metal
halide wall wash for
concrete/ outdoor
applications with
silicon seals and a
silver corrosion
resistant housing/
finish.

Lamp

MC70Te/ U/
G12 /830

Voltage

277

Ballast

71A5237BP

Watts

85

Location

Exterior

S2

Erco

Visor
111 Floor
Wash
Light

330304

Circular recessed
floor wash light with
silicon seals and
corrosion resistant
aluminum housing
with silver finish.

MC39T6/ U/
G12 /830

277

71A50.37BP

48

Exterior

S3

Philips Gardco

Canopy

220 P
42TRF
277 NP

Circular down light
with silicon seals
and die cast
aluminum housing
and natural
aluminum finish.

F42TBX/ 830/
A/ECO

277

ICF 2526
HI LD@
277

46

Exterior

S4

Erco

Beamer

34070

Hinged surface
mounted direct
luminaire with
corrosion resistant
cast aluminum and
silicon seals.

MC20TC/ U/
G8.5 /830

277

71A50.37BP

25

Exterior

S5

Se’lux

Saturn 2
Cutoff

SAC2
RS 1
HO070T6
830 SV
277 DS

Pole mounted die
cast aluminum
housing with full
cutoft option and
weatherproof
gaskets. Match
existing campus
pole luminaire
except with full
cutoft option.

MC70T6/ U/
G12 /830

277

71A5237BP

85

Exterior

S6

Erco

Bollard

33348

Circular bollard with
corrosion resistant
cast aluminum and
silicon seals.
Reflector located at
top of bollard.

MC39T6/ U/
G12 /830

277

71A50.37BP

48

Exterior

S7

Erco

Grass
hopper

34035

Square LED ground
mounted focal point
luminaire with die
cast aluminum
corrosion resistant
housing and silicon
seals.

LED

277

N/A

Exterior
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Table 17. Facade Luminaire Schedule

NOTE: See Appendix A for complete luminaire schedule and Appendix B for specification

sheets
Light Loss Factors
Light Loss Factors
Luminaire Type o0t oy Depreciatan | BAlISUFactor (800
S1 0.8 0.75 1.0 0.6
S2 0.86 0.75 1.02 0.66
S3 0.85 0.75 0.98 0.62
S4 0.85 0.75 0.98 0.62
S5 0.8 0.75 1.0 0.6
S6 0.86 0.75 1.02 0.6
S7 0.75 0.75 - 0.56

Table 18. Fagade Light Loss Factors

Controls

The controls in this space are typical of exterior lighting controls. Relays will connect to
an astronomical time clock that will control the luminaires and allow them to turn on at the night
time. See Appendix A for complete control schedule.
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Lighting Plan

zf

Drawing 12. Facade Lighting Plan
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Performance Data

Image 15. Fagade Pseudo Diagram from entry sidewalk

0.00

llluminance (

Image 16. Fagade Pseudo Diagram from sidewalk on right
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Performance Summary

The exterior lighting design’s ultimate goal was to illuminate the pathways and put
emphasis on the main entry to guide visitors and guests to the proper entrance. Harford
Community College already has a standard for pole top sidewalk illumination luminaires and this
luminaire was incorporated into the design with the exception that the luminaire is full-cutoff, so
that it could meet dark sky requirements. Bollards that had complimented the architectural style
of the pole mounted luminaire were used for smaller sidewalks to provide uniform illumination.
The main entrance was emphasized with a wall washer above the door, which highlighted the
Susquehanna Center sign. Further emphasis was placed on the entrance with the use of small
wall recessed floor wash-lights, act as a guide for traffic. Lastly to create an aesthetic appeal to
the facade direct focal point luminaires were used to illuminate the perforated shades on top of a

stone wall.

Criterion IESNA Recommended

Designed

Average Illuminance 5fc 4.8 fc
Max : Min Illuminance Ratio - -
Coefficient of Variance - -
LPD Wall/ Surfaces (8400 SF) 0.2 W/SF (1680W) 0.23 W/SF (1950 W)
LPD Canopies (1400 SF) 1.25 W/SF (1750 W) 0.6 W/SF (775)
Total LPD (W Allowable) 3430 W 2725 W
ILE Upward Light Ratio Category E — 0.02 0.018
Table 19. Facade Lighting Plan Results
April 7, 2011 Page 57 of 176



Final Report Brad Gaugh

Susquehanna Center Renovations & Expansion Lighting/ Electrical Option
Bel Air, Maryland Dr. Kevin Houser/ Prof. Dannerth
Renderings

Image 17. Fagade Rendering from entry sidewalk

Image 18. Fagade Rendering from sidewalk on right
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Electrical Depth — Branch Circuit Redesign

Space Descriptions:

The electrical redesigns of four spaces are the same four spaces, in which a lighting
redesign was done. Those four spaces are the Auxiliary Gymnasium, Fitness and Weight Room,
Main Lobby, and Main Entry Fagade. The lobby is the primary circulation space that has
hallways that branch off of it that will lead you to the adjacent Fitness and Weight room. The
weight room is a typical fitness facility with all types of workout equipment available to students
and athletes on the Harford Community College’s campus. One of those branching hallways also
leads to the Auxiliary Gymnasium, which is your standard full size basketball court with two
smaller perpendicular courts.

The lighting redesign consisted mostly of replacing fluorescent troffers with fluorescent
down-lights, wall washers, and other accent lighting hardware. All lighting in the Susquehanna
Center is operated using 277 volts.

Panel Boards Affected

480Y/277V, 3P, 4W

LPB | 480Y/277V, 3P, 4W N

SITE | 480Y/277V, 3P, 4W N

Table 20. Panelboards Affected by Lighting Redesign

NOTE: The individual circuits that have been affected are highlighted in the following Panels
with their respected colors.
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Control Information and Space Layout
Auxiliary Gymnasium

The controls in the space will be primarily used to accommodate the daylight harvesting
system that utilizes multiple Lutron products. The primary piece of equipment will be the
photocell located in the center of the space that will relay information to the automated day-
lighting control via a Lutron Grafik Eye. This Grafik Eye specializes in the utilization of daylight
harvesting and will control the light output of the high bay fluorescent luminaires that provide
general illumination. All luminaires in this space will be supplied with 277V and controlled by
another Grafik Eye, which will be located in the main electric room. Emergency luminaires will
have an emergency ballast controlled by both the Grafik Eye and Emergency Relay to switch the
luminaire from normal power to emergency power. A new dimming Panel DP was introduced
for this space, so that the luminaires could be dimmed. The panel is feed by Panel LPA and
located in the Electric. See drawings for exact location.

Fitness and Weight Room

In this space the control system is simplistic in nature. The control system is comprised of
a combination of vacancy sensors with wall switches. Wall switches will be the primary
controller of the lights, but the vacancy sensor will provide the automatic shut-off requirements
for ASHRAE 90.1. Emergency luminaires will have an emergency ballast controlled by both the
wall switch and an emergency relay that will switch the luminaire from normal power to
emergency power.

Main Lobby

Since this space is a circulation space the lighting will be controlled by an astronomical
time clock. Emergency luminaires will have an emergency ballast controlled by both the
astronomical time clock and an emergency relay that will switch the luminaire from normal
power to emergency power.

Main Entry Facade

This space will be controlled via an astronomical time clock because it is located outside.

NOTE: See the following drawings in order above for Electrical Plans.
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Control Wiring Diagrams
Wiring for Lutron MW-PS-WH Photocell

=i

(3) #18 AWG MW-PS-WH
(1.0mm2) wires Photosensor

BLACK: Supply Lk_ Sy =
RED: Signal
WHITE: Common

Signal CU WIRE ONLY
Common

N/C o
R o-1ovDC in2 =,

Common P

NI

OMX-DACPI

Drawing 19. Wiring Diagram of Photocell

2 or More Sensors to System

Lighting
control
system

To additional
sensors, maximum
determined by
Red (+20 - 24 V=) lighting controller

Blue (signal) S
Black (common)

Drawing 20. Wiring Diagram of Vacancy Sensors

Single Phase Diagram
Ground ]
Neutral ! - Normal Power
© Hot

Guide to Power Source Wiring

Wire: Connects to:

Read* Hot
Whita Nautral
Green Ground

to Hot of distibution panal for single phass
application.

Drawing 21. Wiring Diagram of Lighting Relay
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Existing Panelboards and Modified Circuits

PANEL LPA MAIN: 225A MCB VOLTAGE: 480Y/ 277 3PH 4W
AIC: 35,000 MOUNTING: SURFACE NOTE:
LOCATION: NAIN ELECT. RM. 157 100% RATED NEUTRAL BUS
LOAD (KVA) | BREAKER| | BREAKER|  LOAD iKVA)

CKT|  EQUIPMENT SERVED Al Bl clplamprsl| Plameg A | B | C EQUIPMENT SERVED  |CKT
1 |L 137, 38,57-59 N TOILETS| 2.3 1] 20

3 |L CORRI 150 21 1 20

5 |L CORRI 152 1.7 1 | 20

7 |L CORRI 152 & 56 | 2.7 1 20

9 L 148 1.5 1| 20 1] 20 2.3 L: MULTI #1& 2 10
11 |L AUX &Yk 361 | 20 1] 20 L: 1424, 43-45, 49 & 51 12
13 |L. AUX &Y 3.5 i [ 20 1] 20 |04 L: EXT. BY SAIL 14
15 [L 14 0.8 1| 20 1] 20 3.2 L: NE OFFICES 16
17 |spARE 1] 20 1] 20 2.8 [L: 109, 112 & 113 18
19 | sPaRrE 1| 20 1| 20 |SPARE 20
21 SPACE - | - -1 - SPACE 22
23 SPACE - | - -] - SPACE 24
25 SPACE - - - - SPACE 26
27 SPACE =] = s | = SPACE 28
29 SPACE - - -1 - SPACE 30
3 SPACE - - - - SPACE 32
33 SPACE - - - - ‘ SPACE 34
35 SPACE -1 - -1 - SPACE 36
37 |PANEL 'RPA’ TRANSFORMER | 25.9 3 [ 125 3100159 PANEL 'LPC’ 38
39 [ 256 -] HE 162 |- 40
s 2421 - 3 E z 1357 [ 42

34.55(30.03| 29.5 SUB-TOTALS 18 |24.96(17.76

CONNECTED LOAD:

A:  525KVA = 190 A

B: 550KVA = 199 A

C: 473KVA = 171A

Drawing 22. Panel LPA Existing Loads
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PANEL LPB MAIN: 225A MCB VOLTAGE: 480Y/ 277 3PH 4W

AIC: 25.000 MOUNTING: SURFACE NOTE:
LOCATION: ELECTRICAL RM. 010 100% RATED NEUTRAL BUS
LOAD (KVA) | BREAKER] [ BREAKER]  LOAD (KVA)
CKT|  EQUIPMENT SERVED | 8| c | p|ampsl| Plamps A | B | c EQUIPMENT SERVED  |CKT
1 |L: ARENA COURT 2.7 1 20 1 20 24 L AREMA / THE ATER 2
3 |L' ARENA COURT 2.7 1 20 1 20 1.2 L AREMNA SEAT 4
5 |L ARENA COURT 7 | 1 20 1 20 1.5 |L  AREMA SEAT 6
7 |L ARENA COURT 2.7 1 20 1 20 1 L AREMNA SEAT 8
9 |L. ARENA COURT 2.7 1 | 20 1 0.8 L ARENA SEAT 10
11 |L. ARENA COURT 27 1 20 1 20 1 L ARENA SEAT 12
13 [L. ARENA COURT 2.7 1 | 20 1| 20 | 08 L ARENA SEAT 14
15 |L. ARENA COURT 27 1 20 1 20 1 L ARENA SEAT 16
17 |L. ARENA COURT 27 | 1 | 20 1| 20 0.8 |L ARENA SEAT 18
19 |L- ARENA COURT 2.7 1 | 20 T | 20 | 1 L- ARENA SEAT 20
21 |L- ARENA DOWNLIGHT 0.4 1 | 20 1| 20 0.8 L- ARENA SEAT 22
23 |L: LOWERENTRANCE S 1.2 1 20 1 20 0.7 |L- ARENA SEAT 24
25 [L: TOILETS UPPER LEVEL 1.8 1 | 20 1| 20 | 07 L- ARENA SEAT 26
27 |L: TOILEY LOWER LEVEL 1.8 1 20 1 20 1.7 L. AREMA SEAT 28
29 |L- 010 & 011 1.2 1 20 1 20 1.7 |L ARENA SEAT 30
31 |L TOILET LOWER LEVEL 2 1 | 20 1| 20 | 1.1 L ARENA SEAT 32
33 |L- CORRIDOR 116 2 1 20 1 20 1 L AREMNA SEAT 34
35 |SPARE 1 20 1 20 1.3 L COMNCESSION 36
37 |spAre 1 | 20 1 | 20 | 0.8 L. UPFER EMTRAMCES | 38|
39 |SPARE 1| 20 1] 20 2.5 L WALL LIGHTING 40
41 |SPARE 1 20 1 20 0.6 |L STAIRS NW & SW 42
13 SPACE 5 I s [ = SPACE 44
45 SPACE 5 s [ = SPACE 46
a7 SPACE S| 5[ = SPACE 48
49 SPACE =i | s [ = SPACE 50
51 SPACE =1 I s [ = SPACE 52
53 SPACE | s [ = SPACE 54
55 |PANEL 'RPE* TRANSFGRMER | 18.4 5 |50 || - | - SPACE 56
57 |- 17.3 = I i [ = SPACE 58
59 |-eom 174 - [ - = | = SPACE 60
33 | 206276 SUB-TOTALS 76| 91| 78

CONNECTED LOAD:

A: 406 KVA = 147 A

B: 387 KVA = 140 A

C:  352KVA = 127 A

Drawing 23. Panel LPB Existing Loads
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PANEL SITE MAIN: 2254 MCB VOLTAGE: 4%0Y/ 277 3PH 4W
AlC: 25,000 MOUNTING: SURFACE NOTE:
|LOCATION: ROOM 0t 100% RATED NEUTRAL BUS
BREAKER| | 3REAKER|  LOAD (kvA)

CKT  EQUIPMENT SERVED P lamPs|| P Jamps| A | B | C EQUIPMENT SERVED  |CKT
1 TENNISCOWRT 2 2 1 20 ! ]

3 - - 1 20

5 TENNISCOWRT 2 20 1 20

7 J— - . 1 pn]

9 TENNISCOWRT 2 20 1 20 |

1 Jesoes -] - 1] 20 |

I3 TENNISCOWRT 2 20 1 20

15 eeeme N 1] 20 |

I7T [ TENNISCOWRT 2 20 1 20

[T- i (. N - 3 20

11 [ TENNISCOWRT 2 20

23 fesens X -

15 TENNISCOWRT 2 20

1) = T =

19 TENNISCOWRT 2 20

31 feovee G =

13 TENNTS MDY 2 o

I8 leewee 7] =

37 TENNISCOURT 2 | 20

39 feoems -1 =

41 TENNISCOWRT 2 20

43 Josens = -

45 [ TENNISCOWRT 2| 2

47 oo

49 TENNISCOWRTY
() [ S
33 [TENNISCOWRY

IR
a8 |8 (8]

E—
57 TENNISCOWRT
30 }--— - -
31 | TENNIS CORT 2| 20
33 feeeee - -
35 SPARE 1| 20
37 SPARE 1| 20
39 SPACE - -
7 SPACE 1
3 SPACE - -
75 SPACE - | -
7 SPACE -
79 SPACE - | -
3 SPACE - -
33 SPACE - | -
SUB-TOTALS
CONNECTED LOAD:
A BTKVA = 129 &
B: IZ5KVA = 121 4
c: J0KVA = 108 &
Drawing 24. Panel Site Existing Loads
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Revised Panelboards and Modified Circuits

PANELBOARD SIZING WORKSHEET
Panel Tag > LPA Panel Location: Electric Room
Nominal Phase to Neutral Voltage------- > 277 Phase: 3
Nominal Phase to Phase Voltage-------- > 480 Wires: 4

Pos| Ph. Load Type Cat.| Location Load |Units| I. PF | Watts VA Remarks

11 A Lighting 3 Toilets 2300 w | 0.90 [ 2300 2556
21 A Lighting 3 | Fitness 1566 w | 0.90 [ 1566 1740
3|B Lighting 3 | Corridor 2100 w | 0.90 | 2100 2333
4 (B Lighting 3 | Fitness 1711 w [ 090 | 1711 1901
5|C Lighting 3 | Corridor 1700 w | 0.90 1700 1889
6 |C Lighting 3 Fitness 675 w | 0.90 675 750
71 A Lighting 3 | Corridor 2700 w | 0.90 | 2700 3000
81 A Space 0 w 0 0

9| B Lighting 3 Dance 1500 w | 0.90 [ 1500 1667
10| B Lighting 3 Multi 2800 w | 0.90 [ 2800 3111
1] C Space 3 0 w 0 0
12 C Lighting 3 | Storage 1800 w | 0.90 1800 2000
13[ A Space 3 0 w 0 0
14| A Lighting 3 Sail 400 w_ | 0.90 400 444
15| B Lighting 3 Lounge 800 w | 0.90 800 889
16| B Lighting 3 Offices 3200 w | 0.90 [ 3200 3556
17] C Spare 9 0 w 0 0
18] C Lighting 3 [Classroom| 2800 w | 0.90 | 2800 3111
191 A Spare 9 0 w 0 0
20 A Space 0 w 0 0
21| B Space 0 w 0 0
22| B Space 0 w 0 0
23| C Space 0 w 0 0
24| C Space 0 w 0 0
25| A Space 0 w 0 0
26| A Space 0 w 0 0
27| B Space 0 w 0 0
28| B Space 0 w 0 0
29| C Space 0 w 0 0
30| C Space 0 w 0 0
311 A Space 0 w 0 0
32| A Space 0 w 0 0
33| B Panel DP 9 1080 w 1080 1350
34| B Space 0 w 0 0
35 C o 9 o 1080 w 1080 1350
36| C Space 0 w 0 0
37 | A | Transformer RPA| 9 Electric 25900 w 25900 [ 32375
38| A Panel LPC 9 | Electric 15900 W 15900 | 19875
39| B e 9 e 25600 w 25600 | 32000
40| B e 9 e 16200 w 16200 | 20250
41| C e 9 o 24200 w 24200 | 30250
42| C o 9 o 13700 w 13700 | 17125
PANEL TOTAL 149.7 | 183.5 | Amps=  220.8
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PHASE LOADING kW kVA % Amps
PHASE TOTAL A 48.8 60.0 34% 216.6
PHASE TOTAL B 55.0 67.1 39% 2421
PHASE TOTAL C 46.0 47.0 27% 169.7

LOAD CATAGORIES Connected Demand Ver. 104

kW kVA DF [ kW kVA PF
1 receptacles 0.0 0.0 0.0 0.0
2 computers 0.0 0.0 0.0 0.0
3 fluorescent lighting 26.1 28.9 26.1 28.9 0.90
4 HID lighting 0.0 0.0 0.0 0.0
5 | incandescent lighting 0.0 0.0 0.0 0.0
6 HVAC fans 0.0 0.0 0.0 0.0
7 heating 0.0 0.0 0.0 0.0
8 kitchen equipment 0.0 0.0 0.0 0.0
9 unassigned 123.7 154.6 123.7 | 154.6 0.80
Total Demand Loads 149.7 [ 183.5
Spare Capacity 20% 29.9 36.7
Total Design Loads 179.7 | 220.2 0.82 | Amps=  265.0
Default Power Factor = 0.80
Default Demand Factor = 100 %
Table 20. Panel LPA New Loads
Panelboard
Tag LPA
Voltage System 480Y/ 277V
Calculated Design Load (kW) 180
Calculated Power Factor 0.82
Calculated Design Load (kVA) 220.226
Calculated Design Load (A 265.0132371
Feeder
Feeder Protection Size 400
Number of Sets 2
Phase 2/0
Neutral 2/0
Ground 3
Each Phase 0.2223
Total — All phases 0.6669
Neutral 0.2223
Ground 0.0973
Total — All Wires 0.9865
Minimum Conduit Area (above * 2.5) 2.46625
Conduit Size (Table 4) 2
Conduit Size (Table C.1) 2-1/2”
Feeder Length 25 ft
Final Voltage Drop (V) 123V
Final Voltage Drop (%) 2.60%
Was feeder re-sized? NO

Table 21. Panel LPA Feeder Sizing
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PANELBOARD SCHEDULE

VOLTAGE: 480Y/277V,3PH,4W PANEL TAG: LPA MIN. C/B AIC: 35k
SIZE/TYPE BUS: 400A PANEL LOCATION: Electric Room OPTIONS:
SIZE/TYPE MAIN: 400A/3P MCB PANEL MOUNTING: SURFACE
DESCRIPTION LOCATION |LOAD (WATTS)| C/B SIZE |POS. NO.|[ A| B [ C|POS. NO. | C/B SIZE |LOAD (WATTS) LOCATION DESCRIPTION
Lighting Toilets 2300 20A/1P 1 * 2 20A/1P 1566 Lighting
Lighting Corridor 2100 20A/1P 3 * 4 20A/1P 171 Lighting
Lighting Corridor 1700 20A/1P 5 * 6 20A/1P 675 Lighting
Lighting Corridor 2700 20A/1P 7 * 8 20A/1P 0 Space
Lighting Dance 1500 20A/1P 9 * 10 20A/1P 2800 Lighting
Space 0 20A/1P 11 * 12 20A/1P 1800 Lighting
Space 0 20A/1P 13 * 14 20A/1P 400 Lighting
Lighting Lounge 800 20A/1P 15 * 16 20A/1P 3200 Lighting
Spare 0 20A/1P 17 * 18 20A/1P 2800 Classroom Lighting
Spare 0 20A/1P 19 * 20 20A/1P 0 Space
Space 0 20A/1P 21 * 22 20A/1P 0 Space
Space 0 20A/1P 23 * 24 20A/1P 0 Space
Space 0 20A/1P 25 * 26 20A/1P 0 Space
Space 0 20A/1P 27 * 28 20A/1P 0 Space
Space 0 20A/1P 29 * 30 20A/1P 0 Space
Space 0 20A/1P 31 * 32 20A/1P 0 Space
Panel DP 1080 50A/2P 33 * 34 20A/1P 0 Space
SRR S 1080 35 * 36 20A/1P 0 Space
Transformer RPA Electric 25900 125A/3P 37 * 38 100A/3P 15900 Panel LPC
ok e 25600 39 * 40 16200 ol
*xx i 24200 41 * 42 13700 e
CONNECTED LOAD (KW) - A Ph. 48.77 TOTAL DESIGN LOAD (KW) 179.65
CONNECTED LOAD (KW) - B Ph. 54.99 POWER FACTOR 0.82]
CONNECTED LOAD (KW) - C Ph. 45.96 TOTAL DESIGN LOAD (AMPS) 265]

April 7, 2011

Table 22. Panel LPA Schedule
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PANELBOARD SIZING WORKSHEET
Panel Tag > LPB Panel Location: Electric Room
Nominal Phase to Neutral Voltage------- > 277 Phase: 3
Nominal Phase to Phase Voltage-------- > 480 Wires: 4
Pos| Ph. Load Type Cat.| Location Load [Units| I. PF | Watts VA Remarks
11 A Lighting 3 Arena 2700 w 2700 3375
2 1A Lighting 3 Arena 2400 w 2400 3000
3|B Lighting 3 Arena 2700 w 2700 3375
41 B Lighting 3 Arena 1200 w 1200 1500
5[C Lighting 3 Arena 2700 w 2700 3375
6 [C Lighting 3 Arena 1500 w 1500 1875
7 1A Lighting 3 Arena 2700 w 2700 3375
8 [A Lighting 3 Arena 1000 w 1000 1250
9([B Lighting 3 Arena 2700 w 2700 3375
10| B Lighting 3 Arena 800 w 800 1000
1| C Lighting 3 Arena 2700 w 2700 3375
12| C Lighting 3 Arena 1000 w 1000 1250
13| A Lighting 3 Arena 2700 w 2700 3375
14| A Lighting 3 Arena 800 w 800 1000
15| B Lighting 3 Arena 2700 w 2700 3375
16| B Lighting 3 Arena 100 w 100 125
17| C Lighting 3 Arena 2700 w 2700 3375
18| C Lighting 3 Arena 800 w 800 1000
19| A Lighting 3 Arena 2700 w 2700 3375
20| A Lighting 3 Arena 1000 w 1000 1250
21| B Lighting 3 Arena 400 w 400 500
22| B Lighting 3 Arena 800 w 800 1000
23| C Lighting 3 Toilets 1200 w 1200 1500
24| C Lighting 3 Arena 700 w 700 875
25| A Lighting 3 Toilets 1800 w 1800 2250
26| A Lighting 3 Arena 700 w 700 875
271 B Lighting 3 Toilets 1800 w 1800 2250
28 B Lighting 3 Arena 1700 w 1700 2125
29[ C Lighting 3 Electric 1200 w 1200 1500
30[C Lighting 3 Arena 1700 w 1700 2125
31[ A Lighting 3 Toilets 2000 w 2000 2500
32| A Lighting 3 Arena 1100 w 1100 1375
33| B Lighting 3 | Corridor 2000 w 2000 2500
34| B Lighting 3 Arena 1000 w 1000 1250
35| C Space 9 0 w 0 0
36| C Lighting 3 Lobby 564 w 564 705
371 A RPB XMFR 9 | Electric 18400 w 18400 | 23000
38[ A Space 9 0 w 0 0
39| B e 9 e 17300 w 17300 | 21625
40 B Lighting 3 Wall 2600 w 2600 3250
41| C e 9 o 17100 w 17100 | 21375
42| C Lighting 3 Stairs 600 w 600 750
PANEL TOTAL 112.3 | 140.3 |Amps=  168.9
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PHASE LOADING kW kVA % Amps
PHASE TOTAL A 40.0 50.0 37% 180.5
PHASE TOTAL B 37.8 47.3 35% 170.6
PHASE TOTAL C 34.5 38.7 28% 139.5

LOAD CATAGORIES Connected Demand Ver. 104

kW kVA DF | kW kVA PF
1 receptacles 0.0 0.0 0.0 0.0
2 computers 0.0 0.0 0.0 0.0
3 fluorescent lighting 59.5 74.3 59.5 74.3 0.80
4 HID lighting 0.0 0.0 0.0 0.0
5 [ incandescent lighting 0.0 0.0 0.0 0.0
6 HVAC fans 0.0 0.0 0.0 0.0
7 heating 0.0 0.0 0.0 0.0
8 kitchen equipment 0.0 0.0 0.0 0.0
9 unassigned 52.8 66.0 52.8 66.0 0.80
Total Demand Loads 112.3 | 140.3
Spare Capacity 20% 22.5 28.1
Total Design Loads 134.7 | 168.4 0.80 [Amps=  202.6
Default Power Factor = 0.80
Default Demand Factor = 100 %

April 7, 2011

Table 23. Panel LPB New Loads

Panelboard

Tag |

LPB

Voltage System

480Y/ 277V

Calculated Design Load (kW)

134.7

Calculated Power Factor

0.8

Calculated Design Load (kVA)

168.4

Calculated Design Load (A
Feeder
Feeder Protection Size

202.6

225

Number of Sets

1

Phase 4/0
Neutral 4/0
Ground 4
Each Phase 0.3237
Total — All phases 0.9711
Neutral 0.3237
Ground 0.0824
Total — All Wires 1.3772
Minimum Conduit Area (above * 2.5) 3.443
Conduit Size (Table 4) 2-1/2"
Conduit Size (Table C.1) 2-1/2"
Feeder Length 100ft
Final Voltage Drop (V) 10.5V
Final Voltage Drop (%) 2.20%
Was feeder re-sized? NO|

Table 24. Panel LPB Feeder Sizing
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VOLTAGE: 208Y/120V,3PH,4W PANEL TAG: LPB MIN. C/B AIC: 10K
SIZE/TYPE BUS: 225A PANEL LOCATION: Electric Room OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 225A/3P C/B PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B
DESCRIPTION LOCATION [LOAD (WATTS)| C/B SIZE |POS. NO.[ A| B [ C|POS. NO. | C/B SIZE |LOAD (WATTS) LOCATION DESCRIPTION
Lighting Arena 2700 20A/1P 1 * 2 20A/1P 2400 Arena Lighting
Lighting Arena 2700 20A/1P 3 * 4 20A/1P 1200 Arena Lighting
Lighting Arena 2700 20A/1P 5 * 6 20A/1P 1500 Arena Lighting
Lighting Arena 2700 20A/1P 7 * 8 20A/1P 1000 Arena Lighting
Lighting Arena 2700 20A/1P 9 * 10 20A/1P 800 Arena Lighting
Lighting Arena 2700 20A/1P 11 * 12 20A/1P 1000 Arena Lighting
Lighting Arena 2700 20A/1P 13 * 14 20A/1P 800 Arena Lighting
Lighting Arena 2700 20A/1P 15 * 16 20A/1P 100 Arena Lighting
Lighting Arena 2700 20A/1P 17 * 18 20A/1P 800 Arena Lighting
Lighting Arena 2700 20A/1P 19 * 20 20A/1P 1000 Arena Lighting
Lighting Arena 400 20A/1P 21 * 22 20A/1P 800 Arena Lighting
Lighting Toilets 1200 20A/1P 23 * 24 20A/1P 700 Arena Lighting
Lighting Toilets 1800 20A/1P 25 * 26 20A/1P 700 Arena Lighting
Lighting Toilets 1800 20A/1P 27 * 28 20A/1P 1700 Arena Lighting
Lighting Electric 1200 20A/1P 29 * 30 20A/1P 1700 Arena Lighting
Lighting Toilets 2000 20A/1P 31 * 32 20A/1P 1100 Arena Lighting
Lighting Corridor 2000 20A/1P 33 * 34 20A/1P 1000 Arena Lighting
Space 0 0 20A/1P 35 *] 36 564 Lobb! Lighting
RPB XMFR Electric 18400 150A/3P 37 * 38 20A/1P 0 Space
e e 17300 39 * 40 20A/1P 2600 Wall Lighting
e e 17100 41 * 42 20A/1P 600 Stairs Lighting
CONNECTED LOAD (KW) - A Ph. 40.00 TOTAL DESIGN LOAD (KW) 134.72
CONNECTED LOAD (KW) - B Ph. 37.80 POWER FACTOR 0.80]
CONNECTED LOAD (KW) - C Ph. 34.46 TOTAL DESIGN LOAD (AMPS) 203
Table 25. Panel LPB Schedule
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PANELBOARD SIZING WORKSHEET

Panel Tag > Site Panel Location: Electric Room
Nominal Phase to Neutral Voltage------- > 277 Phase: 3
Nominal Phase to Phase Voltage-------- > 480 Wires: 4

Pos| Ph. Load Type Cat.| Location Load |Units| |. PF | Watts VA Remarks
11 A Lighting 3 Tennis 1800 w 1800 2250
2 A Lighting 3 Site 1800 w 1800 2250
3|8B e 3 R 1800 w 1800 2250
41 B Lighting 3 Site 1800 w 1800 2250
5|C Lighting 3 Tennis 1800 w 1800 2250
6 |C Lighting 3 Site 1800 w 1800 2250
7 1A e 3 e 1800 w 1800 2250
8| A Lighting 3 Site 2000 w 2000 2500
91B Lighting 3 Tennis 1800 w 1800 2250
10| B Lighting 3 Site 200 w 200 250
1] C e 3 e 1800 w 1800 2250
12| C Lighting 3 Site 2700 w 2700 3375
13| A Lighting 3 Tennis 1800 w 1800 2250
14| A Lighting 3 Site 2400 w 2400 3000
15[ B R 3 R 1800 w 1800 2250
16| B Lighting 3 Site 500 w 500 625
171 C Lighting 3 Tennis 1800 w 1800 2250
18| C Spare 9 w 0 0
191 A e 3 e 1800 w 1800 2250
20| A Dock Leveler 9 Site 1300 w 1300 1625
21| B Lighting 3 Tennis 1800 w 1800 2250
22| B e 9 e 1300 w 1300 1625
23| C e 3 e 1800 w 1800 2250
24| C e 9 e 1300 w 1300 1625
25| A Lighting 3 Tennis 1800 w 1800 2250
26| A Rain Water 9 Site 1200 w 1200 1500
27| B e 3 e 1800 w 1800 2250
28| B e 9 e 1200 w 1200 1500
29| C Lighting 3 Tennis 1800 w 1800 2250
30 C e 9 e 1200 w 1200 1500
31| A e 3 e 1800 w 1800 2250
32| A Pumps 9 Site 4200 w 4200 5250
33[ B Lighting 3 Tennis 1800 w 1800 2250
4B e 9 e 4200 w 4200 5250
35| C e 9 e 1800 w 1800 2250
36([C e 9 e 4200 w 4200 5250
371 A Lighting 3 Tennis 1800 w 1800 2250
38| A Lighting 3 Site 1200 w 1200 1500
39 B o 3 R 1800 w 1800 2250
40| B Lighting 3 Site 1375 w 1375 1719
41| C Lighting 3 Tennis 1800 w 1800 2250
42| C Lighting 3 Site 1638 w 1638 2048

PANEL TOTAL 75.3 94.1 113.3
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PHASE LOADING kW kVA % Amps
PHASE TOTAL A 26.7 334 36% 120.5
PHASE TOTAL B 23.2 29.0 31% 104.6
PHASE TOTAL C 254 30.9 33% 111.7

LOAD CATAGORIES Connected Demand Ver. 104

kW kVA DF | kW kVA PF
1 receptacles 0.0 0.0 0.0 0.0
2 computers 0.0 0.0 0.0 0.0

3 fluorescent lighting 53.4 66.8 53.4 66.8 0.80
4 HID lighting 0.0 0.0 0.0 0.0
5 | incandescent lighting 0.0 0.0 0.0 0.0
6 HVAC fans 0.0 0.0 0.0 0.0
7 heating 0.0 0.0 0.0 0.0
8 kitchen equipment 0.0 0.0 0.0 0.0

9 unassigned 21.9 274 21.9 274 0.80
Total Demand Loads 75.3 941
Spare Capacity 20% 15.1 18.8

Total Design Loads 90.4 | 113.0 | 0.80 |Amps= 1359
Default Power Factor = 0.80

Default Demand Factor =

100 %

Table 26. Panel Site New Loads on first 42 Circuits

April 7, 2011
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PANELBOARD SIZING WORKSHEET
Panel Tag > Site Panel Location: Electric Room

Nominal Phase to Neutral Voltage------- > 277 Phase: 3

Nominal Phase to Phase Voltage-------- > 480 Wires: 4
Pos| Ph. Load Type Cat.| Location Load |Units| I. PF | Watts VA Remarks
43| A o 3 e 1800 w 1800 2250
44 | A Lighting 3 Site 1800 w 1800 2250
45| B Lighting 3 Tennis 1800 w 1800 2250
46| B Lighting 3 Site 1500 w 1500 1875
47| C e 3 e 1800 w 1800 2250
48| C Spare 9 w 0 0
49| A Lighting 3 Tennis 1800 w 1800 2250
50| A Space w 0 0
51| B o 3 e 1800 w 1800 2250
52| B Space w 0 0
53| C Lighting 3 Tennis 1800 w 1800 2250
541 C Space w 0 0
55| A e 3 e 1800 w 1800 2250
56| A Space w 0 0
57| B e 3 e 1800 w 1800 2250
58 B Space w 0 0
59| C o 3 o 1800 w 1800 2250
60| C Space w 0 0
61] A Lighting 3 Tennis 1800 w 1800 2250
62| A Space w 0 0
63 B e 3 e 1800 w 1800 2250
64| B Space w 0 0
65| C Spare 9 w 0 0
66| C Space w 0 0
67| A Spare 9 w 0 0
68| A Space w 0 0
69| B Space w 0 0
70| B Space w 0 0
71| C Space w 0 0
72| C Space w 0 0
73| A Space w 0 0
74| A Space w 0 0
75| B Space w 0 0
76| B Space w 0 0
77| C Space w 0 0
78 C Space w 0 0
79| A Space w 0 0
80| A Space w 0 0
81 B Space w 0 0
82| B Space w 0 0
83[ C Space w 0 0
84| C Space w 0 0
PANEL TOTAL 23.1 28.9 | Amps= 34.7
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PHASE LOADING kW kVA % Amps
PHASE TOTAL A 9.0 11.3 39% 40.6
PHASE TOTAL B 8.7 10.9 38% 39.3
PHASE TOTAL C 54 6.8 23% 244

LOAD CATAGORIES Connected Demand Ver. 104

kW kVA DF | kwW kVA PF
1 receptacles 0.0 0.0 0.0 0.0
2 computers 0.0 0.0 0.0 0.0
3 fluorescent lighting 23.1 28.9 23.1 28.9 0.80
4 HID lighting 0.0 0.0 0.0 0.0
5 | incandescent lighting 0.0 0.0 0.0 0.0
6 HVAC fans 0.0 0.0 0.0 0.0
7 heating 0.0 0.0 0.0 0.0
8 kitchen equipment 0.0 0.0 0.0 0.0
9 unassigned 0.0 0.0 0.0 0.0
Total Demand Loads 231 28.9
Spare Capacity 20% 4.6 5.8
Total Design Loads 27.7 34.7 0.80 | Amps= 41.7
Default Power Factor = 0.80
Default Demand Factor = 100 %

Table 27. Panel Site New Loads on second 42 Circuits

Panelboard

April 7, 2011

Tag |

Site

Voltage System

480Y/ 277V

Calculated Design Load (kW)

118.1

Calculated Power Factor

0.8

Calculated Design Load (kVA)

147.7

Calculated Design Load (A)

Feeder Protection Size

Feeder

177.7

225

Number of Sets

1

Phase 4/0
Neutral 4/0
Ground 4
Wire Area (table 5)
Each Phase 0.3237
Total — All phases 0.9711
Neutral 0.3237
Ground 0.0824
Total — All Wires 1.3772
Minimum Conduit Area (abowe * 2.5) 3.443
Conduit Size (Table 4) 2-1/2"
Conduit Size (Table C.1) 2-1/2"
Feeder Length 100ft
Final Voltage Drop (V) 10.5V
Final Voltage Drop (%) 2.20%
Was feeder re-sized? NO

Table 28. Panel Site Feeder Sizing
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PANELBOARD SCHEDULE

VOLTAGE: 208Y/120V,3PH,4W PANEL TAG: Site MIN. C/B AIC: 10K
SIZE/TYPE BUS: 225A PANEL LOCATION: Electric Room OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 225A/3P C/B PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B
DESCRIPTION LOCATION |LOAD (WATTS)| C/B SIZE |POS. NO.| A| B| C|POS. NO.| C/B SIZE [LOAD (WATTS) LOCATION DESCRIPTION
Lighting Tennis 1800 20A/2P 1 * 2 20A/1P 1800 Site Lighting
e e 1800 3 * 4 20A/1P 1800 Site Lighting
Lighting Tennis 1800 20A/2P 5 * 6 20A/1P 1800 Site Lighting
e e 1800 7 * 8 20A/1P 2000 Site Lighting
Lighting Tennis 1800 20A/2P 9 * 10 20A/1P 200 Site Lighting
o el 1800 11 * 12 20A/1P 2700 Site Lighting
Lighting Tennis 1800 20A/2P 13 * 14 20A/1P 2400 Site Lighting
e e 1800 15 * 16 20A/1P 500 Site Lighting
Lighting Tennis 1800 20A/2P 17 * 18 20A/1P 0 0 Spare
e e 1800 19 * 20 20A/3P 1300 Site Dock Leveler
Lighting Tennis 1800 20A/2P 21 * 22 1300 e e
* %% o 1800 23 * 24 1300 *xx *xx
Lighting Tennis 1800 20A/2P 25 * 26 20A/3P 1200 Site Rain Water
* %% T 1800 27 * 28 1200 X *xx
Lighting Tennis 1800 20A/2P 29 * 30 1200 e e
e e 1800 31 * 32 20A/3P 4200 Site Pumps
Lighting Tennis 1800 20A/2P 33 * 34 4200 e e
*xx T 1800 35 * 36 2200 *xx xx
Lighting Tennis 1800 20A/2P 37 * 38 20A/1P 1200 Site Lighting
e e 1800 39 * 40 20A/1P 1375 Site Lighting
Lighting Tennis 1800 20A/2P 41 * 42 20A/1P 1638 Site Lighting
CONNECTED LOAD (KW) - A Ph. 26.70 TOTAL DESIGN LOAD (KW) 90.38
CONNECTED LOAD (KW) - B Ph. 23.18 POWER FACTOR 0.80
CONNECTED LOAD (KW) - C Ph. 25.44 TOTAL DESIGN LOAD (AMPS) 136

PANELBOARD SCHEDULE

VOLTAGE: 208Y/120V,3PH,4W PANEL TAG: Site MIN. C/B AIC: 10K
SIZE/TYPE BUS: 225A PANEL LOCATION: Electric Room OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 225A/3P C/B PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B
DESCRIPTION LOCATION |[LOAD (WATTS)| C/B SIZE |POS. NO.| A | B [ C|POS. NO. | C/B SIZE |LOAD (WATTS) LOCATION DESCRIPTION
il e 1800 43 * 44 20A/1P 1800 Site Lighting
Lighting Tennis 1800 20A/2P 45 * 46 20A/1P 1500 Site Lighting
e e 1800 47 * 48 0 0 Spare
Lighting Tennis 1800 20A/2P 49 * 50 0 0 Space
e e 1800 51 * 52 0 0 Space
Lighting Tennis 1800 20A/2P 53 * 54 0 0 Space
e e 1800 55 * 56 0 0 Space
ol el 1800 20A/2P 57 * 58 0 0 Space
e e 1800 59 * 60 0 0 Space
Lighting Tennis 1800 20A/2P 61 * 62 0 0 Space
*rx e 1800 63 * 64 0 0 Space
Spare 0 0 65 * 66 0 0 Space
Spare 0 0 67 * 68 0 0 Space
Space 0 0 69 * 70 0 0 Space
Space 0 0 71 * 72 0 0 Space
Space 0 0 73 * 74 0 0 Space
Space 0 0 75 * 76 0 0 Space
Space 0 0 77 * 78 0 0 Space
Space 0 0 79 * 80 0 0 Space
Space 0 0 81 * 82 0 0 Space
Space 0 0 83 * 84 0 0 Space
CONNECTED LOAD (KW) - A Ph. 9.00 TOTAL DESIGN LOAD (KW) 27.72,
CONNECTED LOAD (KW) - B Ph. 8.70 POWER FACTOR 0.80)
CONNECTED LOAD (KW) - C Ph. 5.40 TOTAL DESIGN LOAD (AMPS) 42

Table 29. Panel Site Schedule
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Table 30. Panel DP New Loads

PANELBOARD SIZING WORKSHEET
Panel Tag > DP Panel Location: Electric
Nominal Phase to Neutral Voltage------- > 277 Phase: 1
Nominal Phase to Phase Voltage-------- > 554 Wires: 3
Pos| Ph. Load Type Cat.| Location Load |Units| I. PF | Watts VA Remarks
1L Lighting 3 Gym 1080 w 1080 1350
2 | L1 Lighting 3 Gym 1080 w 1080 1350
3 | L2 Space 0 w 0 0
4 | L2 Space 0 w 0 0
511 Space 0 w 0 0
6 | L1 Space 0 w 0 0
7 L2 Space 0 w 0 0
8 | L2 Space 0 w 0 0
PANEL TOTAL 2.2 2.7 | Amps= 4.9
PHASE LOADING kW kVA % Amps
LEG TOTAL L1 2.2 2.7 100% 9.7
LEG TOTAL L2 0.0 0.0 0.0
LOAD CATAGORIES Connected Demand Ver. 104
kw kVA DF | kW kVA PF
1 receptacles 0.0 0.0 0.0 0.0
2 computers 0.0 0.0 0.0 0.0
3 fluorescent lighting 2.2 2.7 2.2 2.7 0.80
4 HID lighting 0.0 0.0 0.0 0.0
5 | incandescent lighting 0.0 0.0 0.0 0.0
6 HVAC fans 0.0 0.0 0.0 0.0
7 heating 0.0 0.0 0.0 0.0
8 kitchen equipment 0.0 0.0 0.0 0.0
9 unassigned 0.0 0.0 0.0 0.0
Total Demand Loads 2.2 2.7
Spare Capacity 20% 0.4 0.5
Total Design Loads 2.6 3.2 0.80 [ Amps= 5.8
Default Power Factor = 0.80
Default Demand Factor = 100 %
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Panelboard
Tag DP
Voltage System 277V
Calculated Design Load (kW) 2.6kW
Calculated Power Factor 0.8
Calculated Design Load (kVA) 3.2kVA
Calculated Design Load (A) B6A
Feeder
Feeder Protection Size 50
Number of Sets 1
Phase 6
Neutral 6
Ground 10
e Area (tab
Each Phase 0.0507
Total — All phases 0.1521
Neutral 0.0507
Ground 0.0211
Total — All Wires 0.1732
Minimum Conduit Area (above * 2.5) 0.433
Conduit Size (Table 4) 3/4"
Conduit Size (Table C.1) 1"
Feeder Length 100ft
Final Voltage Drop (V) 3.2V
Final Voltage Drop (%) 1.10%
Was feeder re-sized? NO

Table 31. Panel DP Feeder Sizing

PANELBOARD SCHEDULE

VOLTAGE: 208Y/120V,3PH,4W PANEL TAG: DP MIN. C/B AIC: 10K
SIZE/TYPE BUS: 225A PANEL LOCATION: Electric OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 225A/3P C/B PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B
DESCRIPTION LOCATION |LOAD (WATTS)| C/B SIZE | POS. NO. | L1 L2 [POS. NO. | C/B SIZE [LOAD (WATTS) LOCATION DESCRIPTION
Lighting Gym 1080 20A/1P 1 2 20A/1P 1080 Gym Lighting
Space 0 20A/1P 3 * 4 20A/1P 0 Space
Space 0 20A/1P 5 6 20A/1P 0 Space
Space 0 20A/1P 7 * 8 20A/1P 0 Space
CONNECTED LOAD (KW) - A Ph. 2.16 TOTAL DESIGN LOAD (KW) 2.59
CONNECTED LOAD (KW) - B Ph. POWER FACTOR 0.80]
CONNECTED LOAD (KW) - C Ph. 0.00 TOTAL DESIGN LOAD (AMPS) 6|

Table 32. Panel DP Schedule
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Short Circuit and Protective Device Study

Description

A short circuit and protective device study were conducted in order to determine the
electrical systems reliability to protect itself from faulty wiring, over-current circumstances, and
any other problems that could occur. The short circuit study looked into three components of the
electrical system. Those components are the service entrance, the next downstream Panel, and a
circuit within that Panel. The protective device study will break down the characteristics of the
protection that each of these components have. This report assumes all equipment is to be
EATON Corporation and Cutler-Hammer products because the project has not been built or

bided.
Short Circuit Calculations

Below are charts that break down the three components from the main switch board
‘MDS?’ to the branch Panel ‘MLP’ and the circuit for roof top unit 4. The main switch board is
480Y/277V, 3PH. 4W, with a 3200 amp frame, the branch Panel ‘MLP’ is 480Y/277V, 3PH.,
4W with a 600 amp frame, and the roof top unit 4 circuit is a 3P 70A breaker.

Available Fault Current Calculation
oy Jebe ke Ver 8.3
Utility Fault Current Ij]amoeres kVA = 2000 imoljds@earthlink.rst
E = 480
I=KkVA x 1000 = trans. FLA trans. FLA = 2406
E x 1.732
lkca = trans. FLA x 100 5 2406
transformer Z = %
Isca = ampere short-circuit current RMS symmetrical, Isca = 41,838 amperes
Point to Point Method ‘ o Thaws phaise 480/277 v
Length (distance) resr  w L = Aluminum in Nonmetalic Raceway W
o _  1732xLxlI (ASC)’ Tlea = 41,838
Ko NXCXELN # conductors per phase N = 6 . o,
Phase conductor constant C = 23,492|Phase Conductor 750kemil ¥
Volt Line to Line EL-L = 480 Volt
f = 0.027 ' o
Neutral conductor constant C = 23 492|Neutral Conductor 750 kemil w
Multiplier Volt Line to Neutral EL-N = 277 Voit
f = 0.046
M= 1
1+f Line to Line M = 0.974
Line to Neutral M = 0.956
Fault Current at Service Equipment
lsca X M = fault current at terminals of main disconnect L- L = — 40,747 amperes
lsca X M = fault current at terminals of main disconnect L-N = — 39,983 amperes

Table 33. Short Circuit Calculation Switchboard MDS
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Fault Current from  [Switchboard To Panel MLP | Copper in Metal Raceway "
Three Phase W .
Three Phase Feeder | Length (distance) L =
7 factor = 1.732x L xI (ASC) lsca = 40,747 Phase 39,983 Neutral
NXCXELN # conductors per phase N = 2 . .
Phase conductor constant C = 19,704|Phase Conductor 350 kemil W
Volt Line to Line EL-L::= 480 Volt
fii = 0.168 § ;3
Neutral conductor constant c = 19,704|Neutral Conductor 350 kemil ¥
Volt Line to Neutral EL-N = 277 Volt
Multiplier = 0.285
M= _1 Line to Line M = 0.856
1+f Line to Neutral M = 0.778
Isca x M = fault current at terminal of the panel L-L = 34,889 amperes
Isca x M = fault current at terminal of the panel L-N = 31,103 amperes
[ Calculation does not include motor contribution |
Table 34. Short Circuit Calculations Panel MLP
Branch Circuit Fault from |Pane| MLP To RTU-4 Branch Circuit ] Copper in Metal Raceway v
Three Phase ¥
Three Phase Branch | Length (distance) L. = reethas LT
e _ 1.732x L x| (ASC) lsea = 34,889 Phase 31,103 Neutral
' factor =
NXCXELN # conductors per phase N = 1 ) s
Phase conductor constant C: i= 3,806|Phase Conductor ¢ ¥
Volt Line to Line = 480 Voit
f = 9.923 3 # =
Neutral conductor constant G := 3,806|Neutral Conductor 4 2
Volt Line to Neutral EL-N = 277 Volt
Multiplier | 15.329
M=_1 Line to Line M = 0.092
1+f Line to Neutral M = 0.061
Isca X M = fault current at terminal of the panel L-L = 3,194 amperes
Isca x M = fault current at terminal of the panel L-N = 1,905 amperes
| Calculation does not include motor contribution I
Table 35. Short Circuit Calculation RTU-4
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Protective Devices

This portion of the report analyzes the coordination between protective devices used in
the short circuit calculation by hand above. The devices that will be analyzed are the main circuit
breaker for Switchboard MDS, Distribution Panel MLP, branch circuit RTU-4, and the motor for
RTU-4. For proper coordination of protective devices the trip curve should ascend in an
upstream fashion for the current rating. Thus, meaning the breaker for the RTU-4 should trip
first, then the breaker for Panel MLP, and lastly the breaker for Switchboard MDS. The Time
Current Curve (TCC) shown will indicate that indeed the breakers will trip in this fashion, with
one altercation. As seen on the curve, if a spike of 3000A were to enter the system from one
second or longer there is no differentiation between the MDS breaker and MLP breaker. This
may cause little problems in the coordination process between breakers. The breaker type and
color is specified for synchronization of TCC.

Switch Board ‘MDS’ — Magnum DS, RMS MDS-632 3200A 65kAIC

Panel ‘MLP’ — Thermal Magnetic M-Frame Circuit Breaker Type HLD, 600V, 3P600A,
65kAIC

Circuit ‘RTU-4" —Thermal Magnetic F-Frame Circuit Breaker Type FDC, 480V, 3P70A,
35kAIC

CURRENT INAMPERES

1000

MDS MCBE

100 MLP MCE:

RTU4————F—F——

RTU4 MCE

SONCOEBNISAIL

0.10

0.01
05 1 10 100 1K 10K

tccl.icc Ref Voltage: 480V CumentinAmps x 1 tcct.drw

Image 24. TCC Curve for MDS, MLP, RTU-4 Coordination
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Electrical Depth 1 — Motor Control Center

Description

This depth looked in to localizing a Motor Control Center within the main mechanical
room. The Panel MLP was the primary load center for the space with disconnects located at
individual pieces of HVAC equipment. The Motor Control Center took motors with the highest
horsepower rating in the 480V Panel MLP and re-localized them with their motor starters and
disconnects in the Motor Control Center. The Eaton 2006 Consulting Application Guide for
Cutler-Hammer products was used in order to size to produce the layout of the Motor Control
Center. Within the calculation the tables used within the guide are specified. See the following
charts and drawings to see details of Motor Control Center and Appendix C for specification
sheets.
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140"
1 MCC S— I S
T
A1 B1 o1 o1 E1 F1 G1
FWP 7.5HP
480V 3FH
MAIN CE CWP-1 40HP HWP-4 30HP RTU-1 RETUR lrTu- suPeLY
BO0A 480V 3PH 480V 3PH HOA SHP 480V 3PH HsHP 280V 3PH]
HOA HOA D2 HOA HOA
AZ a7 oo E2 o IrTu= suPPLY|
DWP-1 7.5HP 25HP 450y 3PH] .
450V 3PH g
HWP-1 7.5HP HOA BP-2 3HP HOA
480V 3PH 480V 37H
FFuLL sECTION CWP-2 40HP 03 RTU-3 RETUR G2
480V 3PH HOA HOA 15HP 480V 3PH
HOA 3 DWP-2 7.5HP E3 HOA
480V 3PH
B3 HWP-2 7.5HP HOA BP-3 3HP F3
480Y 3PH 4800 3FPH
HOA b4 HOA
HWE-3 30HP . RFTU-2 RETUR RTL-2 SUPPLY
480V 3PH 8P-1 3HP 15HP 480V 3PH HP 480V 3P
480V 3PH
I HOA HOA HOA HOA 1
5
148"

Drawing 14. MCC Elevation
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Drawing 16. Mechanical Room Floor Plan
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Electrical Depth 2— SKM Analysis

Description

This depth will use the Electrical Engineering Software known as SKM Power Tool
Analysis. This program allows the user to input the main electrical components of the electrical
system and run an extensive study on the equipment. This study includes short circuit analysis
and arc fault studies. The model used for this analysis was based off of the riser diagram used in
Tech Report II and includes all motors listed in the Motor Control Center in Electrical Depth 1.
The following tables and screen shots from the program will show further details on the model
and analysis completed.
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Drawing 17. SKM Riser Diagram Part 1
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Drawing 18. SKM Riser Diagram Part 11
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Drawing 19. SKM Riser Diagram Part 111
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Short Circuit Analysis
Bus Name V("L“ge KAIC Rating 3'123“ xR Lne/ (i;"““d X/R  Protected

MDS 480 65 27,975 6.1 31,243 5.5 Yes
MLP 480 35 26,956 5.2 29,153 4.2 Yes
LPA 480 25 24,149 34 24,247 24 Yes
LPB 480 25 17,571 1.7 14,498 1.1 Yes
LPC 480 14 5,776 0.5 3,576 0.3 Yes
ELP 480 25 23,719 2.2 22,580 1.4 Yes
SLP 480 14 6,437 0.4 3,963 0.3 Yes
SITE 480 25 17,571 1.7 14.498 1.1 Yes
MRP 208 10 3,059 1.6 3,078 1.6 Yes

MRPA 208 10 1,649 0.7 1,676 0.6 Yes
RPA 208 35 6,907 1.6 7,054 1.5 Yes
RPB 208 35 3,008 1.7 3,044 1.6 Yes
RPC 208 10 1,588 0.6 1633 0.6 Yes
FRP 208 10 3,617 0.7 2,649 0.5 Yes
CRP 208 10 2,135 0.9 1,751 0.7 Yes
ARP 208 35 8,797 2.4 9,519 2.4 Yes
ERP 208 10 1,751 0.7 1,744 0.7 Yes

ERPA 208 10 1,741 0.7 1,728 0.7 Yes

Table 38. SKM Fault Analysis
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Data Summary

The Short Circuit Study conducted by SKM illustrated that the specified fault current bus
ratings on the equipment are higher than the simulated fault currents. This means that in the
unlikely event of a fault, the equipment will not explode or create further damage to the system.
There is, however, one section that draws attention and that is Panel LPA. Panel LPA’s fault
current bus rating is 25,000A, which is very near the simulated fault current that SKM is
predicting could happen at this Panel. This may require Panel LPA to increase it’s rating to a
higher one of 35,000A.
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Arc Flash Evaluation
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Table 39. SKM Arc Flash Analysis Part 1
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Arc Flash Evaluation Arc Flash Evaluation IEEE 1584 - 2002/2004a Edition Bus Report

Project: Susquehanna Center, Base Project

Prot Dev |Prot Dev| Trip/ | Breaker I N ) ]
Protective | Bus Bus Bus Bolted | Arcing | Delay | Opening Equip | Gap Arc Flash | Working | Incident  (Required Pretective .
Bus Name Device Name| kv Bolted | Arcing | "o Faulkk | Time Time | Sreund Type |(mm) Boundary | Distance | Energy FR Clothing Label #
Fault (kA)|Fault (k) (KA (kA) (sec.) (sec.) : (in) (in) (calicm2) Category
56 [SLP SLP MCB 0.48 6.44 450 6.44 4.50 0.01 0.000(Yes PML 25 5 18 0.14 Category 0 #0018
57
58 [SRP SRP MCB |0.208 1.61 1.21 1.61 1.21 2 0.000(Yes PML 25 52 18 6.7 Category 2 (*N9) |# 0019
58
Category 0: 0.0-1.2 #Cat0 =8 |(*N2) = 80%
Nonmelting, calicm*2 Cleared Fault
60 | Flammable Materials Thresheld
with VWeight == 4.5
nzien ud
Category 1: Arc-rated |1.2-4.0 #Cat1=0 |(*N3) - Arcing
g1 |FR Shirt & Pants calicm™2 Current Low
Tolerances Used
Category 2: Arc-rated (4.0- 3.0 #Cat2 =6 |(*N9)- Max Arcing
52 |FR shirt & Pants callcm?2 Duration Reached
Category 3: Arc-rated |8.0- 25.0 #Cat3=4
g3 |FRShirt & Pants &  |calicm®2
Arc Flash Suit
Category 4: Arc-rated [25.0-40.0 #Catd =0
g4 |FRShirt & Pants &  |calicm?2
Arc Flash Suit
Category Dangerous!: |Device with #Danger = |IEEE 1584 -
Mo FR Category a0% Cleared 1 2002/2004a Edition
Found Fault Bus Report (80%
Threshold Cleared Fault
a5 Thresheld, include

Ind. Motors for 5.0
Cycles),
mis-coordination
not checked

Data Summary

Table 41. SKM Arc Flash Analysis Part 111

The Arc Flash Evaluation conducted by SKM demonstrated that most of protective
devices fell into the appropriate category of protection. The main gear and higher ampacity
Panels attained higher Personal Protective Equipment (PPE) ratings than Panels of smaller
ampacity. One area of interest is the Main Switchboard, MDS, in which the rating was
Dangerous, the highest possible rating, meaning that working on this piece of gear is of extreme

hazard and no PPE clothing can protect you. This should raise a red flag and further analysis of

this section needs to be conducted to further illustrate the effects.

April 7, 2011
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Breadth I — Skylight Structural Analysis

Description

The introduction to skylights in the Auxiliary Gymnasium impacted the truss system that
is supporting the roof. The truss is evenly spaced at 4’-0” on center and the truss runs on the edge
and intersects the middle of the 8’-0” skylight. This analysis will look at eliminating the truss
going through the skylight and adding a joist to support the roof along the edge of the skylight.
This joist will be sized according to the load of the missing truss. The existing truss spacing is

shown in plan with the skylights overlapping the truss to be sectioned.

Load Breakdown

Type Source Loading

Dead Drawing S-10 20 PSF

Snow Drawing S-10 30 PSF
Wind ASCE -05 BLDG G 17.25 PSF

Total Load Eq. | 1.2(DL)+ 1.6(SL) — 17.25(4) 131 PIf

Factored Eq. 1.2(DL) + 1.6(SL) 288 PIf

Table 42. Structural Loading
April 7,2011
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Existing Floor Plan
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Drawing 20. Existing Roof Structure Floor Plan
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Segment 1 & Segment 5

288 PIf

o

R=wl/12=288(8)/12=11521b

Segment A & Segment H

1152 Ib.

|

o

R=P/2=1152/2=5761b.

Moment =P1/4 = 1152(8) / 4 = 2304 ft-1b

Segment 2 & Segment 3 & Segment 4
288 PIf

I 16"0” I

R=wl/12=288(16) /12 =2304 b

Segment B, C, D, E, F, & G
2304 Ib.

|

o

R=P/2=2304/2=11521b.

Moment = P1/4 =2304(16) / 4 = 9216 ft-1b

Segment Steel Member
Segment A & H W40 x 149
Segment B, C,D, E, F, G W 40 x 593

Table 42.Steel Member Selection

April 7, 2011
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New Floor Plan
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Summary

The new joists supporting the roof on the edge of skylight eliminate the truss protruding
through the center of the skylight. The load analysis on the beams used Table 3-23 of the AISC
Construction Steel Manual to simplify calculations for loads and Table 3.2 of the AISC Steel
Construction Steel Manual was used to size the members to their proper sheer and moment
strength. The diagram bellow illustrates the details of the connection from the joist to the truss
system.

NOTES:

1. JOIST MANUFACTURER SHALL PROVIDE TOP CORD EXTENSION OR EXTENDED
END BASED ON DESIGN LOADS AND DEFLECTION CRITERION GIVEN BELOW:
1.1. UNIFORM DL = 777 KLF, LL = 777 KLF.

1.2. CONCENTRATED DL = 77 KIPS, LL = 77 KIPS.

1.3. LLDERECTION < /777, TOTAL DEFLECTION < L/777.

JOIST SUPPORTED
11\ EDGE OF DECK DETAILS
s |/ SGALE:NTS

Drawing 22. Joist Connection to Truss
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Breadth II — Skylight Mechanical Analysis

Description

The addition of skylights in the Auxiliary Gymnasium will impact the amount of cooling
needed to supply this space. This analysis will look at the new amount of cooling required with
the addition of solar heat gain into the space. A Trane Trace model was built to simulate this
situation and the results will dictate whether or not the specified chiller will be able to handle this
new load.

The existing chiller was designed to meet all peaks at the same time, which will never
occur in cooling mode due to usage of spaces and the sun’s solar position. However the
classrooms will peak in the middle of summer and the Fitness and Weight room will peak in the
fall due to the high amount of glass in the space and solar position. The overall peak demand for
the entire building is 204 tons of cooling.

Specified Chiller

Manu.  Unit Tag Model # Capacity (Tons) Total kW Volt Min. Amp

York CH-1 YCIV0227PA46 213.7 260.6 480 392

Table 43. Existing Chiller Schedule

Trace Model

The Trace model consisted of two identical rooms with the same material, occupancy,
airflow, and lighting parameters of the Auxiliary Gymnasium. The only difference between the
two rooms is that one room includes the twelve 8’-0” skylights. Below are screen shoots from
the Trace outlining the parameters.
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Internal Load Templates - Project

Copy
Delate

Add Global

Bl

Alternative IAIternative 1 _ﬂ

Description  |GYM SKY -

People...
Type INone __'_j
Dersity 50 |People | Schedule |Cooling Dnly [Design) =l
Senzible |250 Bhuth Latent 250 Btuth

Workstations. .
Density ;1 I work station/person ;l

Lighting...
Type IFIuolescent, hung below ceiling, 100% load to space

Lef1e

Heat gain !2.3 |W.-"SC| ft ;] Schedule | Coaling Only [Design)
Mizcellaneous loads. .
Type lStd Schonl Equiprent ;!
Energy 10.22 IW;"sq ft ;l Schedule | Coaling Only [Design) _Vj
Enr;?é?y lEIectricit_l,J :_]
Internal Load I Airflow i Thermostat I Construction i Boom

Image 26. Trace Internal Load Tab

Airflow Templates - Project

Apply

Cloze:

MHew

Alternative I.t’-‘«lternative 1 _v_I
Descripion [GYM SKY |
Main supply... Aupiliany zupply. .
Cooling I ITD be calculated _v_l Cooling l ITo be calculated __:j
Heatirg | |Tobe calculated =] Heating | |Tobe calculated  ~ |
Yentilation. .. i

Copy

Delete

Apply ASHRAE Std62.1-2004/2007 |No vl

o

Add Global

Bl ¢

e

Type | Auditarium ~]
Cooling |1 L2} !cfma’permn _v_|
Heating |1 ] lcfma’person _v_j
Schedule IPeopIe - College _'J Room exhaust. .

Type | Defaul

Bl Fate jo Iair changes/hr ;!
Type  |Weutral Tight Const. -] Schedule |Available (100%) |
Cooling |03 iair changes/hr LI VAW minimu....

Heating |03 iair changestht v Rate | |2 Clg &iflaw |
Schedule | Available (100%) | Schedule |vailable (100%] |

Internal Load Airflow Therrnostat Construction

Boom

Image 27. Trace Airflow Tab

April 7, 2011

Page 106 of 176



Final Report

Susquehanna Center Renovations & Expansion

Bel Air. Marvland

Brad Gaugh
Lighting/ Electrical Option

Dr. Kevin Houser/ Prof. Dannerth

Construction Templates - Project 2=
Alternative IAIternative 1 ;I Apply |
Description |GYM 5KY =] Clase |
) U-factor
Construction. .. BtushiEF Hew
Slab I4" L Concrete ﬂ |D-?3 Copy |
Roof 4" C ~| |0.0E5
I sl _I l Delete |
Wall  [Frame wiall, Mo Ins | |ooss
B Add Global |
Pariion |0.75" Gyp Frame | |n387asEs
I-factor Shading
Glazz type... Btufh e F coeff
Window |Single Clear 1/4" | o5 e
Skylight [Single Clear 1/4” ~| 0% |35
Draar IStandard Door L! ID.E ID
Height... ¢ .
ot vwall area bo
Wl I2B ft underfloor plenum | z
Firta fle |25 f Room type [ Conditioned Ba
Plerum IU ft
Intemal Load ! Airflow I Thermostat LConstruction i Boom
Image 28. Trace Room Construction Tab
D Create Rooms - Roofs [=] = &
Alternative 1 Apply |
Fioom description IGYM Sk ;I Cloze |
Templates. .. Roaf....
Room IGYM SKY ;l Tag IFloof =1 Constructi.q" LW Conhc LI Mew Roof |
Intemnal | GYM SKY | " Equals floor U-tactar |01085 RIS Copy |
dirflow [GvM 5Ky =] gl b B - Delete |
Tatat IDefauIt LI Ll f Drirection |D deg =
Carstr IGYM SEY L‘
Skyfight.. [ Foofaea [0 % Type  [Single Coated 142" =]
¥ Length IB ft U-factar ID.EEI Btush fE-°F
width IB ft - Sh. Coef |0.264
Quantity |12 Ld ta Ra |EI =
Shading...
Internal I Mot ;I
Single Sheet Roams Roofs | Walls I Int Loads | Airflows Partn/Floors
Image 29. Trace Roof Construction Tab
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Summary

Originally the Auxiliary Gymnasium required 17.2 tons of the 204 tons of total cooling
load on the Susquehanna Center. When skylights were added to the space the cooling load rose
to 20.9 tons adding 3.7 tons on the chiller. This addition is then applied to the overall building
load of 204 tons, which brings the new peak load of all systems for the building to be 207.7 tons.
The specified chiller is capable of a max load of 213.7 tons, meaning that the addition of
skylights will impact the chiller essentially, but it will not have to be resized.

COOLING COIL SELECTICN
Total Capacity  Sens Cap. Coil Airflow Enter DB/WB/HR Leave DB/IWB/HR
ton MEBh MBh cfm *F °F grib *F  °*F  grib
Main Clg 17.2 206.0 1357 4986 774 650 734 529 51.1 533
Aux Clg 0.0 0.0 0.0 0 00 00 0.0 00 00 0.0
Opt Vent 0.0 0.0 0.0 0 00 00 0.0 00 00 0.0
Total 17.2 206.0
Table 44. Trace Cooling Load for NO Skylights
COOLING COIL SELECTION
Total Capacity Sens Cap. Coil Airflow Enter DB/WB/HR Leave DB/WB/HR
ton MBh MBh cfm °F °F ar/lb °F°F grfb
Main Clg 209 251.3 181.0 6,831 768 644 712 529 520 566
Aux Clg 0.0 0.0 00 0 00 00 0.0 00 00 0.0
Opt Vent 0.0 0.0 00 0 00 00 0.0 00 00 0.0
Total 209 2513

April 7, 2011

Table 45. Trace Cooling Load for Skylights

Page 108 of 176



Final Report Brad Gaugh
Susquehanna Center Renovations & Expansion Lighting/ Electrical Option

Bel Air, Marvland Dr. Kevin Houser/ Prof. Dannerth

Summary and Conclusions

In conclusion, the lighting redesign of the building compliments the festive and exciting
atmosphere that surrounds every college athletic facility. The exterior lighting on the facade
creates a visual interest into the building by high-lighting the aesthetically fascinating perforated
aluminum shades. Once you are drawn to the building you enter in the lobby, which further
emphasizes a stimulating atmosphere by accentuating the alternating ceiling mounted wavy
pendants and higher illumination levels on a trophy display case. Past the lobby the cove lighting
in the Fitness and Weight room greet and invite the visitor or guest into this relaxing open space.
Further down the hallway, the Auxiliary Gymnasium’s daylight incorporation draws an
enlightening appeal, while playing a friendly game of basketball.

The electrical redesign continued to compliment the grandeur of this facility by adhering
to power densities, providing adequate protection of electrical devices against short circuits and
arc flashes. The Building is seeking LEED accreditation and the electrical design needed to be
energy conscience. All lighting designs meet ASHRAE standards of Lighting Power Densities,
by incorporating daylight, dimming capabilities, and energy efficient lamps. SKM provided
further assurances with an accurate simulation of fault currents and arc flash studies to confirm
that the electrical system was protected.

Lastly the two breadths provided additional data on the impact of the addition of
skylights in the Auxiliary Gymnasium. The size and layout of the skylights required a redesign
of the bracing for the truss system supporting the roof of the space. Also, the addition of solar
heat gain impacted the cooling to the space, which required a redesign in the amount of cooling
to space and implications to the specified chiller.

Overall the redesign reassures that the Susquehanna Center will serve as the new main
attraction on the Harford Community Colleges Campus.
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Appendix A — Luminaire and Control Schedule
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Luminaire Schedule

Product  Catalog

Manufacturer Name Number Description Lamp Voltage Ballast Watts Location
2x4 Fluorescent high
bay luminaire utilizing
o cool running
Gl SS \j SN, . Lithonia L-Beam H;;‘S‘S‘L technology. The 85??—;‘0 277 Mark 10 54 Auxiliary
NN Lighting MVOLT housing is made of ECO Powerline Gymnasium
heavy gauge steel with
high gloss baked white
enamel.
E i
8” satin silver pendant
?a\ PDPF supported by black
- Gotham 8” 32TRT cord. The housing is CE32DT ICF 2826
L1 . Lighting PDPF 8AR LD duraiale heavy gauge EIN 277 M1 BSQS 27 Lobby
CGL aluminum housin 841 ECO
MvoLT | &
with specular reflector.
Wall mounted wall
F114- washer with semi FT40 DL Integral
L2 Elliptipar F114 L140-F- | white gloss finish on 841 RS 277 Electronic 40 Lobby
02-2 the outside housing ECO Ballast
made of aluminum.
Sleek % under cabinet
P fluorescent luminaire
| Philips Slique SK213- | with miniature integral Integral
L3 Alkco ™ 120- ballast. The housing is FM13 T2 120 Miniature 13 Lobby
WHG an extruded aluminum Ballast

with a specular
asymmetric reflector.
Recessed metal halide

wall wash for concrete/
: M 251 outdoor applications MC70T6
S1 - Elliptipar 251 70G T with silicon seals and a U Gl12 277 71A5237BP 85 Exterior

07100 silver corrosion 830
resistant housing/
finish.
Circular recessed floor
Visor wash light with silicon
1T Floor seals ar;gd corrosion MC39 T6 .
S2 Erco 330304 . . U GI2 277 71A50.37BP 48 Exterior
Wash resistant aluminum 330
Light housing with silver
finish.
Circular down light
% 220 P with silicon seals and F42TBX ICF 2526
S3 - \ Philips Gardco | Canopy 42TRF die cast aluminum 830 A 271 H1 LD@ 46 Exterior
S— 277NP | housing and natural ECO 277
aluminum finish.
Hinged surface
mounted direct
luminaire with MC20TC .
S4 Erco Beamer 34070 X . U G8.5 277 71A50.37BP 25 Exterior
corrosion resistant cast 330
aluminum and silicon
seals.
Pole mounted die cast
aluminum housing
SAC2 with full cutoff option
Saturn 2 RS 1 and weatherproof MC70 T6 .
S5 Se’lux HO070T6 . U GI12 277 71A5237BP 85 Exterior
Cutoff gaskets. Match existing
830 SV S 830
277 DS campus pole luminaire

except with full cutoff
option.
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Circular bollard with
corrosion resistant cast | MC39 T6
S6 Erco Bollard 33348 aluminum and silicon U GI2 277 71A50.37BP 48 Exterior
seals. Reflector located 830
at top of bollard.
Square LED ground
mounted focal point
S7 Erco Grass | 34035 | luminaire with die cast LED 277 N/A 14 Exterior
hopper aluminum corrosion
resistant housing and
silicon seals.
AFLP 8” low profile ceiling
Gotham 132TRT recessed down light CF32DTE ICF 28526
Wil Lightin AFLP SAR LD with a galvanized steel IN 277 M1 BSQS 27 Weight
ghting MVOLT housing and semi 841 ECO
specular reflector.
1 P.ID 4’ direct/indirect
ot pendant mounted ICN 455490
w2 , }/ Litecontrol | A% | MM | Tuminaire with s | 27 | cas@r | s Weight
: PBCWM parabolic baffle with
matte white finish.
/ FCVM Low profile luminaire
with steel gauge
w3 ; Focal Point fioﬁf ?4C 1;;; housing and reflector gﬁ%gcg 277 ICN2854 N 29 Weight
| & E fabricated of low
iridescent aluminum.

April 7, 2011
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Control Schedule

Manufacturer  Product Name Catalog Description Location
Number
= 5 Automatic Day- OMX- Interface that will interpret
DC Lutron Lighting and control photocell and Gymnasium
DACPI L .
Control dimming proportions
GP8- 480Y/277V 3PH., 4W
DP Lutron Dimming Panel | 2774T8-ML- | Dimming Panel with 8
20-CGP344 | circuits
e Relay device that will
T Em.erg§ncy LUT-ELI- | automatically switch the )
EM il Lutron Lighting : Gymnasium
- 3PH emergency lights on when
Interface
normal power has been lost.
Interface unit that will serve
GE Lutron Grafik Eye QS QSGRIJ-XP | as the main control unit for Gymnasium
the entire system
o $ 4 Lutron Passive Infrared LOS-CIR Sjrfss(l)\;ev;ﬁflrallrggo()g;upancy Gymnasium
J Ceiling Sensor 1500-WH y
coverage.
Y, Ceiling Ceiling mounted photocell
PC Lutron Mounted MW-PS-WH | that will measure day-light Gymnasium
Photocell levels.
Relay device that will be used
Control to connect to an astronomical
RE Lutron Interface GRX-10 time clock or Grafik Eye
system.
: . Astronomical Time Clock
TC % "’ \ Watt Stopper A;ﬁf;gﬁflfl MSC-100 | that will control lighting via a
A relay so, that lights can come
on at specific time

April 7, 2011
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Appendix B — Specification Sheets
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Luminaire Type G1

VA L/TrONMIA LIGHTING'
FEATURES & SPECIFICATIONS

INTENDED USE —The I-BEAM fluorescent high bay is anideal one-for-one replace-
mentof common metal halide high bay systems. The unique Cool Running Technology
provides trouble-free operation in ambient spaces up to 65°C. Applications include
manufacturing, warehousing, commercial facilities and retail. The fluorescent I-BEAM
fixture performs atmounting helghtsfmm 15 -40 Cenam mrbarneconhmlnanlscan
diminishintegrity of acrylic.

forsuitableuses.

ATTRIBUTES — |-BEAM fixtures features Cool Running Te chnology for ambientopera-
tion up to 65°C. Backed by a full five-year ballastwarranty at 55°C, three-year ballast
warranty at65°C. Designedfor optimum perfor ing TSHO fluorescentlamps. The
I-BEAM fixture provides the best option for applications requiring a rugged fixture
construction coupled with excellent fixture performance. Optical designs for your
choice ofnarrow distribution for aisles orwide distribution for generallighting. Typical
arrang tprovides over 90% | efficiency. Available with four- or six-lamp
cross-sectionwith your choice of full direct component orwithuplight. Easy two-paint
mountingwith convenientaircraft cable pravidesreliable installation, eliminates fixture
saq and provides sturdy i Single-point ting available, Available in
MVOLT (120-277Vjor HVOLT (347-480V).

CONSTRUCTION — Chunnel isform ed of heavy-duty code-gauge steeltostand upto
the mostd di bly protectsfromincidental damage
toreflectorsduring installation. Sockelsm clude secure positioning rotating collars with
enclosed contacts. Access plate on the back of the channel housing allows quick and
easywiring.

HNISH— Channelis high-glosswhite baked enamel; five-stage iron phosphate pre-
treatment ensures superior paintadhesionandrustresistance.

OPTICAL SYSTEM — Two optical systems are available. Narrow distribution {NDj is
ideal fornarrow or aisle lighting applications and features pre cision-formed segmented
opticsutilizing Alanod Miro®4 specular aluminum reflector. Provides 95% reflectivity
and warranted for 25years. Wide distribution (WD) includes high-reflectance white
finish for general or open areas.

ELECTRICAL SYSTEM — Thermally protected, resetting, Class P, HPF, A+ sound-rated
electronic ballast AWMTFM or THHNwire usedthroughoutrated forrequiredtemperatures.
Ballastdi (BDPjisstandardunless EL14or cordsetisrequested.
INSTALLATION — Suitable for suspension by chain, cable, hookmonopointor pendant
monopoint. Fixture should be mounted at aminimum plenum heightof 18inches.

Catalog Number

Notas Type

Fluorescent High Bay
4-,6- or 8-lamp TS

AR,

TECHNOLOGY

PaTent PEnDING

Specifications
Length: 48 3/8 {1,227}
Width: 17 5/8 (448)
Depth: 4 3/8 (111)
Weight: 17 Ibs. {7.71 kq}

All dimensions are inches (millimeters).

Specifications subject to change without notice.
Technology

LISTING — UL/C-ULlisted to USand Canadian safety standards for ambientoperation
upto85°C. Suitable for damp locations. NOM Certified (see Options.}

WARRANTY — Guaranteed for one year againstme chanical defectsinmanufacturing.
Ballastwarr anty— Five yearswhen operatedin 55°C orless am bient conditions, three
yearswhen operated in65°Cor less ambient conditions. { Four- and six-lampfixturesonly.}

ORDERING INFORMATION

For shortest lead times, configure product using standard options (shown in bold).

Example: IB 454L

| Series ] |Number of lamps/wattage I

Voltage | I

Ballast Il Lamps installed |

IB I-BEAM  Lamps installed'
4541 4-lamp 54W T5HO
654L 6-lamp 54W T5HO
854L 8-lamp 54W TSHO

{blank) MVOLT;
120v-271V

HVOLT 347v-480V

(blank) F54T5HO/841
LP835 F54T5H0/835
LP830 FA4THHO/830
LP865 F54T5H0/865

(blank) Program
start, 1.0

LCRY0 Less Cool

R Running®
Unlamped Distribution Amalgam_lamps'
454 4-lamp 54W T5HO {blank) Narrow distribu- LP841A F54T5HO/841
654 G-lamp 54W T5HO tion with uplight LPB35A F54T5H0/835
854 8-lamp 54W T5HO NDS lganowdisgribu- I Bailast conflauration | LP830A F54T5H0/830
tion, no uplight 9 LPB50A F54T5HO/850
S s {blank) Standard configuration® -
NOTES: WD w;&e‘l‘gﬁgﬂ?‘m"" 2/3 Two, three-lamp ballasts I Options I
1 Lamps installed are F54TSHO/841. " 2o e o 2/2 Two, two-lamp ballasts EL14 Em bane
2 Ballast included: wos xﬂ:ﬂ;ﬁ:"&"’" pa:ﬁm%mns)

6-lamp = {1) 2-lamp ballast and {1} 4-lamp ballast

MSI Motion sensor pre-

4-lamp = (1} 4-lamp ballast wired*
3 54TSHO only ballast configuration, 1/4 1/2. Not recommended for MSI360 360° motion sensor
ambient temperatures greater than 45°C. Five-year limited pre-wired*
warranty provided by ballast manufactrer. Accessories: #5i
Not for usa with motion sensors or EL14. ocs .BELOC@ OnePass® §
Order as a separate catalog number. installed*

§ UL Listed for 55°C. Output in emergency mode varies with
ambient temperaturefapprox. 934 lumens at 25°C and 911 lumens
at 45°C). Single-lamp operation only. Not available with HVOLT,
Requiras some assembly in field for 6-lamp fixtures.

6 Spacify voltaga.

7 Fixture must be ordered with PMP for channel modification.
Splice box ships separately. Raquiras two ballasts. Conduit must
be minimum of 18°. Not field-installable.

IBAC120M20
IBAC240M20
WGIBZ

HC36

IBHMP
IBPMP

Aircraft cable 10" Y hanger {one pair)
Aircraft cable 20° Y hanger {one pair)
Wireguard, zinc-coated

FSP Integral side panels
NOM NOM Certified
PMP Pendant monopoint

Chain hanger, 36" Cords; See reverse.
Hook monopoint

Pendant monopoint’

Fluorescent

Sheet #: IB-T5 INFL-500
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I-BEAM Fluorescent High Bay, T5

DIMENSIONS

Inchas {millimatersh Subjact to change without notice,

. 4318 4318
Lord Set Option: [ 0os [ oos
Add suffix to end of catalog number, specify T T
voltage. All cord sots are &, black unless otherwise I I +3m (1) [ I T ~ak )
notad. Other configurations available, consult IMW\ l 2-38(80) I/SVE,VMV&\/B\I 2378 (60}
Factony. — nwmwy — — sy —
Suttix Jeseription
CS1  Straight plug, 120V
CS3  Twist lock, 120V
€S7  Straight plug, 277V 1 (%‘f
CS11  Twist-lock, 277V 4 d k
CS25  Twist-lock, 347V
e A =5/16 (8) Dia hole
€897 Twist-lock, 480V B = 7/8{22)Dis knockout
CS93 600V SO white cord, no plug = 251} Dis knockout
1ML 17-5/8
l/\ mr«,—:_]I @; Al s
183/4 (476) 30%) 178613)
B3sO2n
Calculsted using the zongl cevity method in accordance with IESNA LMA1 procedure. Floor reflectances are 20%. Lamp configurstions
shown are typical, All data based on 25°C. Full photometric data on these and other configurations available upon request.
IB 454 1B 454 WD 1B 654
Report: LTL14006 Report: LTL14005 Report: LTL14055
LUMENS PER LAMP#400 LUMENS PER LAMP4400 LUMENS PER LAMP#400
Coefficients of Utilization Coefficients of Utilization Coefficients of Utilization
pf 20% pf 20% pf 20%
pc 80% 50% 30% pc 80% 50% 30% pc 80% 50% 30%
0 10, 10 10 0, 0, 0, 0, 0, 0, 10 C) ) © ) 0, 0, 0 O 10, 10 1C, 0, C;
0 118 118 118 107 107 107 101 101 101 ¢ 110 11C 110 10C 100 100 94 94 94 0 117 117 117 108 108 108 102 102 102
1102 104 101 96 93 91 9 89 87 1100 96 92 88 85 82 83 80 78 1108 103 99 ¢5 92 8% 9C 88 86
2100 92 86 85 81 77 81 77 74 2 9 8 77 76 71 67 72 68 64 2 88 90 84 84 79 75 80 76 72
3 92 82 75 76 71 66 73 68 64 3 8 73 65 67 61 56 63 58 54 3 60 8 72 74 68 63 71 66 62
x4 8 74 66 69 62 57 66 60 56 x4 75 64 56 859 52 47 56 50 46 x4 8 71 63 67 60 55 64 58 53
25 78 67 59 62 56 51 60 54 50 35 69 57 49 53 46 40 50 44 39 85 77 64 56 60 53 48 58 52 47
6 73 61 53 57 50 45 55 48 44 6 B4 51 43 47 40 35 45 38 34 6 71 58 50 55 48 42 53 46 42
7 88 56 48 52 46 41 51 45 40 7 58 46 38 43 36 31 41 35 30 7 86 53 45 50 43 38 48 42 37
8 B4 51 43 49 42 37 47 4 37 8 55 42 34 39 32 28 37 31 27 8 62 49 41 48 39 34 45 38 M4
9 60 48 40 45 3% 34 44 38 33 9 51 39 31 36 29 25 34 29 24 9 58 45 37 43 36 31 41 35 3N
10 67 44 37 42 36 31 41 35 3 10 48 36 28 33 27 22 32 26 22 10 54 42 34 40 33 29 39 32 28

Zonal Lumen Summary

Zonal Lumen Summary

Zonal Lumen Summary

ZQDE UMens 0‘ m]p 0& Eix‘":a Zme mens z, amp 05 Em re ZDL'IE uUMmens 0& ﬂmp 0‘ Eixh re
0° - 30° 6218 353 353 0*-30" 391 222 236 0° - 30° 8275 313 315
0°-40° 9065 51.5 514 0°-40° 6432 365 38.8 0°-40° 12681 48.0 48.2
0"-60° 13684 777 776 0°-60° 11655 66.2 703 0°-60° 20122 76.2 76.5
0"-80" 16413 933 93.1 06°-90° 15180 86.3 9.7 0°-980" 25014 94.8 95.2
90°-180° 1214 6.9 6.9 90° - 180° 1381 78 8.3 80°-180° 1272 4.8 4.8
0°-180° 17626 100.1 1000 0°-180" 16571 94.2 100.0 0°-180° 26287 996 100.0
A . _—
' LITHONIA LIGHTING Lithonia Lighting
~— Industrial

One Lithonia Way, Conyers, GA 30012

An<sAcuityBrands Company

Sheet #: IB-T5

April 7, 2011

©2005-2010 Acuity Brands Lighting, Inc. All rights reserved, Rev. 2/22/10

Phona: 770-922-3000 Fax: 770-981-8141
wvawlithonia.com
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Luminaire Type L1

FEATURES
DECORATIVE HOUSING

e  Durable, heavy-gauge aluminum housing. Textured

Eolyesterg)owde,r paint finish available in Matte
lack or Satin Silver.

*  Housing available in Short or Tall configurations to
allow for a variety of ceiling height applications.

DECORATIVE ELEMENT

¢ Four configurations allow customization suitable in
any space.

* No Ring (NR): Clean, simple form - no decorative
element.

*  Soft Ring (S): Subtle, formed black aluminum band.

*  Stacked Rings (C): Four injection-molded hlack acrylic
rings.

*  Gear (G): Precision-formed black aluminum.

OPTICAL SYSTEM

¢ Self-flanged, sPecu[ar or matte-diffuse reflector.
Boundmg Ray™ Optical Principle design (U.S. Patent
No. 5,800,050) provides lamp before Iam{a image and
smooth transition from top of the reflector to bottom.
Reflector flange visually integrates with housing.

MOUNTING OPTIONS

* RC120 - 120" black cord is provided for electrical
connection hetween luminaire and canoFy. Canopn
mounts directly to 4" square or octagonal junction box.

¢ SM - Luminaire is mounted directly to the surface-
mounted canopy. Canopy mounts directly to 4" square
or octagonal junction box.

ELECTRICAL SYSTEM

*  Rugged aluminum lampholder housing.

¢ Vertically mounted, four-pin positive-latch, thermoplas
tic socket.

e Class P, thermally protected, high power factor elec
tronic ballast.

LISTING

*  Fixtures are UL Listed for damp locations. Listed and la-
beled to comply with Canadian Standards.

Catalog number

Compact Fluorescent Surface Downlights

8" PDPF

Elevations®
Performance Downlight Pendant
Vertical Triple Tube Lamp

)

All dimensions
are inches
(centimeters).

Aperture: 7-7/8 {20.1}
Overall Diameter: 9-3/8 (235}

Height:
Height:

14-7/8 (31.7) Short
17-5/8  (44.8) Tall

ORDERING INFORMATION

Example: PDPF 32TRT 8AR MVOLTTSNR RC120

Choose the boldface catalog nomenclature that best suits your needs and write it on the

appropriate line.

IVohasal

|Sor|o:"Wattage/Lamp"AparturalTrim color! [ Finish |

| Housing ” Color ”DocoradvnElomnnt{ iVlotnﬁngMelhotf” Options

PDPF 18TRT 8AR Clear (blank} Semi- MVOLT? $ Short B Matte NR No ring RC120 Reinforcad  WLP With 3500°K
26TRT 8PR  Powter specular 120 T Tall b'af" S Soft ring cord mount tamp
32TRT SWTR Wheat LD Matto- n § Satin ¢ Stacked rings  SM Surface mount (shlppetdl ;
42TRT 8BR' Black diffuse 07 silver G Gear separsiay,

SWR' White GMF Single slow
blow fuse
QL Single fas
{blank] No lens {blank] blow fuse
5
CGL Clear glass lens DML L !E‘;n:;gency
ADEZ Y
173 Tempered pack. Test
prismatic lens switch
inteqral to
ballast
housing
NOTES. . ) _ GRS’ Recessed
1 Multi-volt electronic ballast capable of operating on any line voltage from 120V through 277V, 50 or 60Hz mounting
2 Available in 120V or 277V only. frame
3 Available in 26TRT or 32TRT only. ELR* Emargency
4 Refer to Page TECH-180 for decorative element and mounting method details. battery pack
5 Not available with MVOLT.
6 Requires use of 14" tall extended canopy. See page TECH-180.
7 Available with GRS option only.
ot h a mo @ GOTHAM ARCHITECTURAL DOWNLIGHTING
1400 Laster Road Conyers Georgia 30012
g - P 800 315 4982 F 770 860 3129 PDPF 8 DLCF-170
AnAcuRyards Corpery www.gotham lighting.com

April 7, 2011
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8" PDPF Elevations™ Performance Downlight Pendant

Distribution curve

Distributiondata

Outputdata

Coefficientof utilization

Tuminance Data at 30" Above Floor for
a Single Luminaire

PDPF 26TRT 8AR, (1) PL-T 26W/30K lamp, 1800 rated lumens, 1.3 s/mh, Test No. 94021601

0
From (7 _Ave lumens Zone lumens % Lamp ::; 80% ;O: 50% ol bz:';:"u's 10% be?“gr;lgungls
o & 0°-307 6812 818 by 50% 30% 50% 30% 50% 30% Inital fo fc at fo at
o 870 85 0°-40° 10690 594 181 79 8 78 77 15 Mountatbeam Beam beam Beam beam
15 876 246 0°-60° 13358 742 2 95 72 14 71 71 B9 height center diameter edge diameter edge
%5 162 351 0°-90° 13361 742 3 89 85 68 64 66 63 T g 274 69 187 1.7 27
25 630 288 90°-180° 0.0 0.0 4 6 59 62 58 61 57 10 148 94 74 16.0 1.5
4 3 281 0°-180° 13361 *74.2 5 658 53 58 6K 5 5 12 92 119 46 203 09
55 5 15 “Efficiency 6 54 49 6 49 & 48 14 63 144 31 45 06
65 0 0 7 50 45 49 45 48 44 16 46 169 23 208 05
75 0 0 8 46 41 46 41 45 A
85 0 0 9 43 38 43 38 42 38
%0 0 10 40 35 40 35 39 35
PDPF 32TRT 8AR, (1) PL-T 32W/30K lamp, 2400 rated lumens, 1.1 s/mh, Test No. 94021402
0° 1 20% o :
se  _From 0° Ave Lumens Zone Lumens % Lamp gc 80% 70% 50% S b;;zlvanqln b b::gvamlo
o 0yl 0307 S22 - AL3 - pw  50% 30% 50% 30% 50% 30% Inital fc fc at o at
5 1440 13 07-40" 14458 603 T 7 74 75 73 32 71 Mountatbeam Beam besm Beam beam
s0° 15 1360 378 0°-80° 16547  68.9 2 .70 67 69 67 .67 .65 height centor diameter edge diameter edge
25 1036 476 0°-90° 18552  €9.0 3 65 62 B4 61 62 60 ~ g  as4 58 222 105 44
50° 35 137 455 90°-180° 0.0 00 4 60 56 60 56 58 55 10 239 79 119 144 24
45 8 203 0"-180: 16552 "69.0 5 5 52 5 52 54 51 12 14.9 9.9 14 18.2 1.5
s 55 4 5 Efficiency 6 52 48 52 48 51 47 14 102 120 51 20 10
v 65 1 1 7 49 44 48 M4 4T M 15 74 w1l 37 B8 07
75 0 0 § 46 41 45 41 4 4
85 0 0 9 A3 38 42 3% 42 3B
90 0 10 40 36 40 36 39 35

PDPF 42TRT 8AR, (1} PL-T 42W/30/4P lamp, 3200 rated lumens, 1.0 s/mh,

Test No. 95121902

pf 20% 50% boam angle 10% beam angle
From 0° Ave Lumens Zone Lumens % Llamp pe 20% 70% 50% 53.8° ’ 857-:“0
1588 0°-30° 10954 342,y 50% 30% 50% 30% 50% 30% Inital fc fc at fc at
5 1705 180 0°-40° 1601.1 500 1 .83 B1 81 80 .59 .58 Mountatbeam Beam beam Beam beam
15 1487 408 0°-60° 1807.5 565 2 58 55 87 55 55 53 hoight center diameter edge dismeter edge
25 1145 528 0°-90° 18186 563 3 54 51 5 50 51 49 T g 518 58 258 102 52
B Ay 8 ol 00 00 4 50 48 49 48 48 45 10 279 78 139 138 28
45 244 198 ) -180’; IBI.B.O 56.8 5 43 43 48 42 45 42 12 174 98 8.7 178 17
B 10 8 Efficiancy 8 43 39 43 39 4 39 14 me NI 59 24 12
L] 4 4 7 40 37 40 36 39 38 18 86 137 43 251 08
5 2 3 8 38 34 31 34 37 %
85 ? 2 9 35 32 35 32 % 3
20 0 10 .33 30 33 30 32 .29
ENERGY (Calculated in accordance with NEMA standard LE-5A)
Annual*
Energy Lamp Ballast Input
LER.DOH Cost Lamps Lumens Factor Watts
51 S 4869 (1) 26W TRT 1800 1.10 29
a6 $5.24 (1) 32W TRT 2400 0.98 36
37 $6.47 (1) 42W TRT 3200 098 18
*Comparative yearly lighting energy cost per 1000 Iu_mens
NOTES:
1. For electrical ch istics consult Technical Bull tab.
2. Tested tocurrentlES and NEMA standards under stabilized laboratory conditions. Various operating fact i laboratory data and actual

field measurements. Dimensions and specifications are based on the most current available data and are subject to change without notice.
3. Consult factory of [ES file for other photometric reports.

DLCF-170

©2007, 2009 Acuity Brands Lighting, Inc. All Rights Reserved.

April 7, 2011

gotham

GOTHAM ARCHITECTURAL DOWNLIGHTING
A DIVISION OF ACUITY LIGHTING GROUP, INC.
1400 Laster Road Conyers Georgia 30012
P 800 315 4982 F 770 860 3129
‘www_gotham lighting.com
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Lighting the Ceiling Largs tiuted or smooth, intogral

E Mount 1 105cae

A
B
il
c
o
. |
F
8
f 13 @EEmm) o . 27-1/8° (689mm)
F Mount i i0Scale Mounting Plate
- 39.55W- 15° (381rmwm)
i L ko aow 1 @S7em M
i
il .
= = ; "
5 o
(12tmem) [ () ) | i
x L M

wamm ™ s

Specifications

A Aluminum canopy/
ballast housing

B Integral electronic ballast

Die-cast aluminum
end plates
Machined aluminum
knobs

D
E
C Perforated o yswd cutoff  F
G

Luminaire Type L2

=

7/2" dig. conduit envies,
3 total (F meunt only)

N Aluminum mounting
plate

H Chrome cap nuts

ecular extruded
uminum reflector

axe style 113/114

'Features
® 4X focuses the light of wo 40, 50 or $5W lamps for high
el . fow energy upl

® Long twin-tube fluorescent lamps - great color, long life

(remote for X mount) K Aluminum reveal w Integral el bailast - o opticnal
Locking setscrew plates (black) O Recessed outletbax m Die-cast end plates join at articulated black reveals;
visor (ncluded Aluminum yoke L Conduit (by others) (by others) hined al knobs - no exposed 1.
Finish: Electrical: Performance
Styte 713 fluted = bright clear anodized aluminum housing Use 90°C wire for supply connections, T cabilic Tellect
Painted &"ogﬁ?f& viser, ycke and canopy in choice of silver Inteoral secronic HFF thecmally peotected class P ballastwith Shdioctorb b
X endc-ol-ile protection, across the cerling from
Styte 114 smooth - semi-gloss whiti exterior X mount (for use with uplight pendant or cantlever) furnished  ong . An qlﬂ;yim/
Visor available solid or perforated. Perforated visor supplied with  with remote &lectrorsc balast Aluminum ballast enclosure section shields the lamp
diffusing transhicent insert includes four 7/8° dia Imm‘:: and a knod(ou'l’fu ACCESSOry from nom)gl ;vd'swing
. . I s re leng! remo angles and redirects
gggfz gﬁ?fg:el ::,,%gf g;::w""m‘ o elool :r.!':!‘tﬂ:y .:h:lrl'lnn is 10" (3m) less length of pendant stem g:‘;zllgh,zs w0a psfzao%ofw
Reflector and mntemal end plates - extruded high punty aluminum e T
oo L e Pl e Quond) slectionic dning Dalecs (8 anl P oyt o) Asprvioy:of s Baam
stainless steel. All mounting hardware - znc or cadmium plated,  ompatble dmmer switch requir others). Consult vy g
sales repressntatve for compatbility and specificatons: in high beam efliciency
Mounting: Dimming not available with X mount pendant or cantilever.  &nd supenor surface
Emount - canopy mounts over recessed cutlet bax For complete ballast specifications, see Accesscries Section.  /0MIY.
F mount - three 7/8" dia. enties in mounting plate with Standard: For complete
" photometrics,
E',‘fg’@ﬂ‘,%g,? L .i{n cﬁ:,?,ﬁ{&g‘gy%‘,’,ﬁ:;‘)‘“' one cn each WL listed or CSA certified for damp locatons (Style 114 hex visit thelightingquotient.com

Uplight pendant (back to back) or cantlever assembly ordered
separately, specify X mount. Supplied with remote ballast

U.S. Patent RE37 310E. Canadian 2,147,106,
910

April 7, 2011

tube model with gasketed lens recommended for damp
locatons)

EPO 0679835,

Australia 680116, Mexico 193817, other foreign Patents Pending.

elliptipar

There is no equal”™

Q
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To Order

To form a Catalog Number

A HH HIVT]
1 2 3 4 5 6 7 8

1 Source

F = Long twin tube compact fluorescent

2 style

113 = Large fluted surface, integral baliast

114 = Large smooth surface, integral ballast

Note: Pendant or cantilever mounted units furnished with
remote ballast

4X® Style 113/114

Project: |

-

5 Finish

Style 113 Fluted
Bright anodized aluminum

Style 114 Smooth
Semi-gloss white reflector,
reflector with painted end end plates, yoke and canopy
plates, yoke, canopy and visor  with choice of

in choice of 02 = solid visor finished

01 = silver, solid visor white

P1 = silver, perforated visor P2 = perforated visor

81 = semi-gloss black, finished white
solid visor

P8 = semi-gloss black, 99 = Custom RAL or

computer matched
color to be specified,
consult sales
representative

perforated visor

3 Lamp

|:] :] - Long Twin Tube CF Lamp Code

| Lamp Wattage (sss char)
Lamp Configuration
L1 = Single-lamp cross section
X2 = 4X® (dual-lamp) cross section (not available for 80W)

Lamp |—5 lamp section 4X® dual-tamp se
W | Code Lamp Code Lamps

Long Twin Tube Compact Fluorescent jaI=——]
39 | L139 | 1xFT36-30W/2G11 | X239 | 2xFT36-20W/2G 11
40 | L140 | 1 x FT40W/2G11 | X240 | 2 x FT40W/2G11
50 | L150 | {x FT50W/2G11 | X260 | 2 x FT50W/2G11
55 | L1586 | 1x FTS6W/2G11 | X265 | 2 x FT55W/2G11
80 |L180 | 1 x FT8OW/2G11 -

For complets lamp and ballast information, see Accessories Section.
Standard long twin tube lamp color is 3000K/80+ CRI

6 Voltage/Ballast

Electronic * Dimming *
1 = 1a20v T = 120v
2 = 27V VvV = 27V
3 = 347V (Canada)

* X mount fumished with remote electronic ballast.

+Dimming not available for use with pendant or cantilever (X mount)
- consult factory for altematives, Availability for wattages and
voltages varies with ballast manufacturer and control type — see
thelightingquotient.com for climming specifications and limitations.

7 Option (seo Accessories Section for speciications)

VO = Cutoff visor included, no other options

VE = Remote emergency battery pack (all lamps except L180),
maximum distance from battery pack to fixture is 5'
(1.5m). For use with nohdimmmg ballasts only. For
emergency battery pack for L180 lamp, consult factory.

VX = For modification not listed, include detailed description.
Consult factory prior to specification

Note: Cutoff visor included unless specified otherwise.

4 Mounting

E External yoke on canopy. Mounting plate fastens over
recessed outlet box (by others)

External yoke on canopy. Mounting plate with (3) 7/8"
dia. entries, ons top center, one on each end for surface
conduit {by others)

External yoke for use with accessory uplight pendant

or cantilever mounting assembly (order separately)
Note: furnished with remote ballast

F

% =

elliptipar

12/09 There is no equal”

April 7, 2011

8 Destination Requirement

0 UL listed or CSA certified for U.S
J UL listed or CSA certified for Canada

Example

F113 - X250 - E - P1 -2 - V0O
Large fluted model for use with two 50W long twin tube
compact fluorescent lamps (4X 2-lamp cross section). External
yoke on canopy for mounting over recessed outlet box (by
others). Bright reflector with silver end plates, yoke and canopy.
Integral 277V electronic ballast, UL listed or CSA certified for
.S, Perforated cutoff visor with silver painted finish included.

elliptipar from The Lighting Quotient
114 Boston Post Road, West Haven, Connecticut 06516, USA
Voice 2035314455 « Fax 2029314464 - thelightingquotient.com

Accessories

Order separately. See Accessories Section for specifications
02 = semi-gloss white

VGXEISGQ Cantilever, 36" (915mm) setback
o o

(X mount remote units only)
silver
08 = semi-gloss black ;l

0=US
VDX| " ”—] Uplight p (back to back),

J = Canada
| (X mount remote units only)
s

0=US.
Length
J = Canada ;ﬂgg
Length in Inches N
(60" (1.5m) maximum) of yoke
02 =semi-gloss white
07 =silver s
08 =semi-gloss S
black 2-1/4*
(57mm)

Note: For sloped ceilings, consult factory.

AFKO000X D = Ballast fuse kit
‘ 2%
0=US

J = Canada

Certain products illusirated may be mmeany spplcabe peents i palerts penc:
ing. These superseds and are subject Io change
without notice. Copyright © 2010 Sywsn A, Shemiz Designs, Inc., all rights reserved.
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Luminaire Type L3

A10.0

Slique T2

3/4” Undercabinet/Display Light
T2 Fluorescent

sQ

Project

Type

e R g Project Loation

Catalog #

Description

Slique T2is the sleekest fluorescent undercabinet and display luminaire
avail-able, Slique T2 utilizes a T2 flucrescent lamp and an integral miniature
ballast. This allows a 3/4" x 1-3/4" luminaire cross-section and eliminates the
need to remote-mount a ballast. The available plug-in modules, interconnect
cords and connectors simplify the installation and support different layout
configurations, Slique T2 is backed by Alkco’s lifetime guarantee,

Additional features:

+ Specular aluminum reflector improves luminaire efficien
P P oy

+ Slique T2 is available in 4 product lengths

+ The acrylic lens is guaranteed not to discolor for the life of the product
+ Optional glass shelf fascia extrusion simplifies mounting to glass shelves

+ Slique T2 is available in three standard colors
+ Backed by a Lifetime Warranty

Specifications
Construction - Extruded aluminum housing with

injection molded polycarbonate endcaps and covers.

Reflector & Lens - Specular aluminum, asymmetric
reflector, Extruded acrylic |ens with DR additive and
linear prisms.

Finish - Slique T2 is available in sither a white

or black polyester powder-coat paint finish,

The endcaps and covers are molded to match.
Slique T2 can also be specified in an acid-etched,
satin aluminum finish with molded endcaps and
covers to match.

Lamps - Either one or two, FIM11 or FM12 T2
fluorescent lamps (with axial base) are provided
with each lurninaire, The supplied miniature T2
lamps have a 3000K color temperature, CRI of

80, and an average rated life of 10,000 hours.
4100K lamps can be specified as an option.
Listings - UL and CUL Listed. The luminaire is also
IBEW labeled,

Electrical - Slique T2 has a proprietary, integral
electronic ballast for 120 volt applications. 277 volt,
347 volt and dimming applications are not
supported,

Installation - 4 systern consists of one Power Feed
(either Direct Power Feed or Portable Power Feed)
for each group of interconnected luminaires. The
electrical power supply isbrought to a Power Feed.
The Direct Power Feed accepts a 3/8” flexible metal
conduit/non-metallic sheathed wiring connector
and is available in either a right- or left-end version,

The alternative is to use the Portable Power Feed in
either aright- or left-end version. The Power Feeds
can pluginto the end of the Slique T2 housing or
mounted remotely and connected with one of the
interconnect cords. The In-line Connector continues
power through multiple lurminaires rmounted end-
to-end. Interconnect Cords can be used to connect
luminaires spaced some distance apart and to
navigate around corners or bypass obstructions. The
maximum number of luminaires to be interconnected
cannot exceed 6.0 amps, with a maximum distance
between luminaires not exceeding 3 feet:
Warranty - All components, except lamps, are
warranted to perform for the life of the original
installation,

Ordering Information

| Sample Catalog No;  $Q111 - 120 - AL - SQC | Each individual or string of interconnected Slique T2 luminaires require a Power Feed. Sekect below,

NOWM.
LENGTH

SQ111 (1)FM11 T2 Fluorescent
SQ113 (1) FM13 T2 Fluorscent

$Q211 (2) Fl11 T2 Fluorescent
$Q213 {2} FM13 T2 Fluorscent

| Sample Catalog No: SQ-DWR - 120 - AL|

NOM.
LENGTH

4-7/8” SQ-DWR Directwire power foed, right end
47/8" SQ-DWL Direct wire power fead, left end

31/2" SQ-CSR  Portabk powerfeed, rightend twith éft. cordset)

In-line for end-to-end

White 12-38" coiled interconnect cord

Black 12-36" coiled interconnedt cord

White & straight interconnect cord

Black &" straight interconnect cord

4100K lamp substituted for 3000K lamp

4 Fascia extrusion for mounting to 38“ or 1/2" glass shelf
8° Fascia extrusion for mounting to 38" or 1/2* glass shelf

* Orderone connector or interconnext cord for each connection point,

[0 | — | = |
120 FC'
WHG  White Glossy cow
BLKG  Black Ghssy ceel
AL Aluminum sew'
SCB!
41K
SQGSF-4
SQGSF-8
[120 | — | |
120
WHG  WhieGhsy
BLKG  BlackGhesy
AL Aluminum

21/2" SQ-CSL  Portable powerfeed, kft end (with &ft. cordset)

11500 Melrose Avenue Franklin Park, Illinois 60131
Phone: B47-451-0700 Toll-Free: 1-866-50ALKCO

22010 Alk

Fax: 847-451-7512 waww.alkco,com 06/10

e s el e

Ve razerve t
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A10.0

. Type
Slique T2 2 0
TOWLATT LSS WY L
3/4” Undercabinet/Display Light
T2 Fluorescent
sQ
Dimensional Data
T 748 T
(47.6mm)
. . _
- | LeftEnd  Left " Right
(13.5mmi ens
T (44 Serem) T R Power Feed  End* / End*
(44.5mm) . T 1 E
| O} T
! P v
Optional Glass ‘}'EH;"
Shelf Fascia (1143men)

3787 - 1/27 shelf thickness)

v Faed il d\ulllnl‘hﬂﬂ ngabove. Le

DMENSON  © | e
18-15/16" " Alternate Remote Mounting of
s b etiom 0 }ﬂﬁ‘ \\ Power Feed with Interconnect Cord
sQ113 | - {\ / Lens
s@11 | AL {
sQ213 | a —aH

t -¢—"1-—. [ g |-
1347 15327 g ! ﬂ' g B T -
(44 :uu u;..yw 3 *’ ' (BN . .‘r}{'.“-;...‘*_ e
l 14" 4144 |
’ ! (10ROmim) 4_ teeomm) T Power Feed
u".u‘\/rf m) M."r‘?\n ) Y (End View)
Portable Power Feed Direct Power Feed
Photometric Data
SQ113 $Q213
(1) 13W T2 Flucrascan ‘ ) 13W T2 Fluorsscent

860 lumens par lamp
Report No.: ITLET?
Efficency: 48.

lumans par lamp

29

150

60

200

£ ELECTRICAL DATA
Lamp Wattage 11W 1BW  (2) 1MW (2)13W
Input Watts 14 16 28 32
4s0 \ Max. Amps 1 A3 23 27
L e * Power Factor  >.95 >.95 >.95 >.95
[ THD <15% <15% <15% <15%
k1 PEEEE————— 7V and dmming ballaste not avalable
ey :
[(#9) Some luminaires uss Ruoressant o high mtensity chechargo (HID} lamps that contain small smaunts of mercury. Such lamps |
o “ontans Mercury” and Larmps that contain mercury must be of in accordance
with local requirsments. Informiation regarding lamp recytling and disposal can be found at waw lamprscyde.org
S00 Melrose Avenue Franklin Park, lllinois 60131 PHILIPS
ng'\ 847-451.0700 Toll-Free: 1-866-50ALKC

47-451

l').\ 7512 www. \W co.com 0&/10
BI0W Ao Ughing All righs rewewd, Product e erotactand by copyright
mu.n.mu T chanc dotads. ﬂmw msarish 38 Araban

April 7, 2011 Page 123 of 176



Final Report Brad Gaugh
Susquehanna Center Renovations & Expansion

Bel Air. Marvland

Lighting/ Electrical Option

Dr. Kevin Houser/ Prof. Dannerth

Luminaire Type S1

Style 251 (Halogen, matal halide remate) 18 Scale

Rough Opening (Siyle 251)

- B = lr
........... 614"
T D (160mm) ¥
1

oMM OO0 m»

" 7-15/16" ¥ "

Style 283 (Matal habda integral) 1:8 Scale

H7Tm I® 00>

1

12447 )
G11rm) 1
|

A Cenduit (by others) D Aluminum back bax

G Mncropnsmauc thevmal J  Threaded inserts for

B Low profile focuses altention on lummous wall, not lumnare

B Seam welded stainless E 18" aluminum and impact attaching recessed m Evenly lights entire wall - reflector aperture is shielded
steel recessed housing faceplate a :“"p“z:::;‘ s {ousing o coNCrEtee™™  w Shalkow rocossod dopth - ideal for pourod concrote ceilngs
£ {Spuaareided F. Digcoaakaimian companment K 7/8 dia. conduit entiies W Builtto last - al and stainloss stee!
minum e (Style 253) (2 on top, 2 on side) m Durable, secure - 1/8* aluminum faceplats, die-cast hood,
thermal and impact resistant lens; tamper~esistant Screws
Finish: Electrical:
Exterior surfaces - 6 stage preveatment and dectrostatically Use 80°C wire for supply connections. Recessed housi Two parabolic reflector
hed hermoset ler coating for a durable supplied with four 7/8° dia. conduit enties (two on top sections dive light down
asion, fade COFTosIon resistant ﬁm . Chace of housing, two on side), the vertical plane from one
semi-gloss colors (see ordering mlormanon), Tungsten halogen - DC bayone( Impholdu wnamed with edge. An elliptical section
Reﬁec'lot ; e&(‘h'uded high purity al with clear anodized fochys its shl :id :
specular hin omp = non- Melal halide - G12Iun olderlorusomlhs Io ondodlam
steel or and hood seoured with  High reactance autouag's'fama balast o 35V and O herlampi Asytmanetry/io
amper-resistant (Torx) screws. Hood screws are captive. /-30°C starting), of daclonc ballast SSW 70W and high beamn ,a,@'#,gym
Mounting: IWN (5°F/- 15'C sunmg) Die-cast aluminum wemhwproof and supenir surface
Fixure instals o poured congrete ceiing Regessed housing gﬂg‘wgﬁg '"d‘-'g'fs o UZNET Irsadadaniise i f
Mmounts fo,conctete fom priar o/ potxing canaras savings and automatic shutoff feature m?&lmmm endiotife fbadk il gt
Full size template ¢ pn:Mdsd Threaded rod and hardwam ¢ycling. Opticnal remote ballast for dry indoor location, ﬂ/ e I bk ion T _—
can be or'geved Separataly for mswl(%“" price © ooy Style 251 - remoto ballast forindoor dry location. For remote  permits grester v thel com
o.

ballas( agsambly, specify OT cption

For mounting in framed cail nn?h
e

yuction in damp locatens,
see Style 201/206 in Lighting

Wall Section

510

April 7, 2011

wetlocation ballast, consult local sales representative.

Style 253 - integral ballast.

For complete ballast specifications, see Accesscries Section.
Standard:

UL listed or CSA certified for wet locations. For installation in
powred concrete only.

elliptipar
Theregnoepqual‘ Q
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To Order

Style 251/253

Project: |

| Tupe| |

To form a Catalog Number

6 Voltage/Ballast

S e g

Accessories

Electronic Magnetic® Order separately. See Accessories Page for specifications
1 = 120V A = 120V D
= 277 = AFKO000X = Ballast fuse kit

1 Source 2 = 2TV B = 27V 6 e W
M = Motal halide A5W or 70W Metal Halide or Tungsten Halogen (120V) J ; Carinda
T = Tungsten halogen

7 Option (See Accessories Section for specifications) VRH:o ~ Recessed housing kit with harcwars,
2 style No options for installation in poured concrate

OH = Style 251 long distance remote metal halide ballast

for dry indoor location {encapsulated magnetic ballast

for 35 and 70W only),

35W: 15' min. up to 50' max. (4.5m - 15m),

70W: up to 50" max. (15m)

OT = Luminaire supplied less recessed housing
({includes reflector, ballast and faceplate assembly)
Note: Requires previous installation of recessed
housing kit in poured concrete (order separately,

251 = Small outdoor semi-recessed, remote ballast
Note: Available for tungsten halogen (no ballast)
and metal halide. Remote ballast is suitable for dry
indoor location. For wet location ballast, consult
local sales representative

253 = Small outdoor semi-recessed, integral ballast
Note: Available for metal halide only

Note: Required only when installing
recessed housing in advance of
electrical and finish components.
Order reflector, ballast and faceplate
assembly separately, specify OT
option code
T261 = tungsten halogen
M251 = metal halide remote
M253 = metal halide integral

3 Lamp see Accessories)
Torp Remote XX = (F:or modification not listed, mfclude detailed description.
/i NEUTX onsult factory prior to specification
Coda | Wattage | Lamp Number | Voltages| pictance Y P P e
CRI)* - - -
(Ceramic Arc Tube Pulse Start Metal Halide (80+ ,PI)» =1 8 Destination Requirement
oG | 35 | cOmesmerso |2 LIS @M L g y jisted or CSA certified for US
AB 10" (3m) J = UL listed or CSA certified for Canada
1,2 15' (4.5m)
oroa | 70 | comromessae Lol
A B 20" (6m)
180G | 150 | COMi50T6/830 | 1,2 | 15 (15m) | «Example
Tungsten Halogen o= M253 - 070G - T - 07 - B - 000
0100 [ 100 | Q100DC [ A | Small outdoor semi-recessed with hood for use with 70W
0150 | 150 ] Q150DC | A | metal halide lamp. Recessed housing for use in poured

= concrete. Overlapping trimffaceplate. Silver powder coat
For complete lamp and baliast information, see Accessories Section. finish. Integral 2*)');3/ ballast. UL listed or CS:

* Standard lamp color is 3000K/80+ CAI

4 Mounting

T = Recessed housing for use in poured concrete ceiling

with overlapping trimfiaceplate
Note: For mounting in framed ceiling construction in damp

locations, see Style 201/205 in Lighting the Wall Section
5 Finish
02 = Semi-gloss white 99 = Custom RAL or
06 = Dark bronze computer matched
07 = Silver color to be specified,
08 = S loss black consult sales

= womi-gioss blac representative.
12 = Green
. .
e | | 1 pt | pa r elliptipar /o The Lighting Quotient
5 o 114 Boston Post Road, West Haven, Connecticut 06516, USA

510 There is no equal

April 7, 2011

certified for U.S

Certain products ilustrated may be covered by applicable patents and patents mdr
ing. ersede all prior and are subject fo change

258 SUp
Voice 203.931.4455 - Fax 203.931:4464 - thelightingquotient.com  wittout notice. Copyright © 2010 Sytvan R Shemitz Designs, Inc., al ights resarved.
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Luminaire Type S2
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ERCO

W" o

33304.000 Reflector silver
HIT-TC-CE 35W G8.5 3900Im
ECG

Product description

Housing for recessed mounting in
brickwork and dry-wall partitions:
corrosion-resistant cast aluminium, No-
rinse surface treatment. Black double
powder-coated.

Mounting by means of an adjustable
bar. Clamp extension 1-35mm. Pre-
drilled holes in the base of the housing.
2 cable entries. Through-wiring possible.
5-pole terminal block.

Electronic control gear.

Asymmetric reflector system: alumi-
nium, sitver anodised, mirror-finish.
Anti-dazzle cover: metal. No direct light
emission.

Serew-fastened cover with seulpture
lens as safety glass: corrosion resistant
stainless steel. Optimised surface for
reduced accumulation of dirt
Protection mode IP85: dust-proof and
water jet-proof.

Weight 3.70kg

Temperature on the light aperture 80°C

Visor Il Floor washlight

for metal halide lamps

| ﬂl

2297

@277

155

==t

HIT-TC-CE

K Qe
L SOV

|P&s

0.65m m

f=1.00

IR}
iR
|

m 8 8 4

)

HIT-TC-CE 35W G8.5 3300Im

ERCO GmbH
Brockhauser Weg 80-82
58507 Liidenscheid
Germany

Tel.: +49 2351 5510
Fax: +49 2351 551 300
info@erco.com

Technical Region: 230V{50Hz

We reserve the right to make technical
and design changes.

Edition: 25.10.2010

Current version under
www.erco.comf33304.000

113
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Luminaire Type S3

Job:
Type:
Notes:
Designer Canopy
Pege | of d 220/ 221 Series Recessed Luminaires
Including 220EM / 221 EM Series Emergency Recessed
The Philips Gardco Designer Canopy luminaire is a family of downlight and wall wash ceiling mounted luminaires he —t
utilizing high intensity discharge and compact fluorescent lamps. The contemporary form housing is available in 2 ‘!‘ = Q E]
variety of architectural finishes assuring compatibility with the building. Downlight optical systems are offered with { 3 ;f \ | R
¥ e

prismatic or fresnel lenses and the wall washer is offered with a prismatic lens. The Designer Canopy luminaire
is suitable for outdoor applications and features rugged die cast construction, silicone seals and gaskets, and
polyester powdercoat finishes.

PREFIX DISTRIBUTION WATTAGE VOLTAGE FINISH OPTIONS
Enter the order code nto the appropriate box abave. Note: Gardco reserves the right to refise a configuration. Not all combinations and canfig are valid.
Refer to notes below for exclusions and limitations. For questions or concems, please considt the factory,
PREFIX DISTRIBUTION
220 Downlight P Prismatic Lens
221 Wall Wash F Fresnel Lens  Avatatte weh 220 unis only

220EM'  Emergency Downlight
221EM'  Emergency Wall Wash

1. Emergency luminaires are avodable in 42TREF only, 120V or 277V only.

WATTAGE VOLTAGE
Puke Start MH SOMH® 100MH UNIV 120V through 277V, 50hz to 60hz, aput,
Magnetic Ballast 70MH 150MH 120
Ceramic Pulse SOCMHE™ 100CMHE™ 277
Start MH N ) 347 Consuft foctory for 347V avalabiity prior to oxdering.
Eleatronic Ballast 70CMHE ISOCMHE™ © Not avadable n Ceramic Metdl Halide vath Electronkc Baffast (CMHE) types.
Sundard MM
tAagnec Bofaser 175MH*
High Pressure Sodium SO0HPS 100HPS
Mognetic Baffast SOHPS 150HPS*
Compariomcent. | oiaps 2TRF  &2TRF

Llectronic Baiast
* 1 75MFH not avadable for sale o the United Stotes.

Wattages marked with Circle “E” meet fedesal energy efficiency standards
applicable to |50 watt through 500 wott metal halide kiminaires onty.

2.ANSI 555,

3.220 and 221 fiuorescent and CMHE lumaaires feature electronic balasts that
accept {20V through 277V, 50hz to 60hz, input. Specify “UNIV" vokiage for 120V
through 27 7V, Consuft foctory for 347V, 220EM and 221 EM lumnaues are avalable
i 427RF only, 120V or 277V only.

4. Electronic ballast brand specified by Philips Gardeo only.

5. Avadable i 120V or 277V only.

1611 Clovis Barker Road, San Marcos, TX 78666

(800) 227-0758 (512)753-1000 FAX:(512)753-7855 sitelighting.com pH l ll ps
© 2010 Keninklijke Philips Electronics NLV. All Rights Reserved.

Philips Gardco reserves the right to change materials or modify the design of its product without

notification as part of the company’s continuing product improvement program. GARDCO
79115921110
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Designer Canopy

Page 203 220/ 221 Series Recessed Luminaires
FINISH OPTIONS
BRP Bronze Paint F Fusin,
BLP Black Pai ¢ . 5. Not avadable with EM luminaires, 347V or Ceramic Metd Halide
ack Paint RS Tamper Resistant Hardware with Electronic Ballast (CMHE) types.
WP White Paint ‘
NP Natural Aluminum Paint i i S“nd'by 6. HID lumaaires anly. Limited to { 00W moximum quartz lamp wattoge.
M " QST Quartz Restrike Timed Delay Not available in Ceramic Metdl Halde with Electronic Rallast (CMHE)

BGP Beige Paint
ocC Optional Color Paint

types. Avadable vith 150 wott HID and fower anly.

Specify Optional Color or
PAL ex: OCLGP or OC-RALZ024.
sC Special Paint
Specify. Must supply color chip.
DIMENSIONS
HID Units
26.35"
66.929cm
— 1138
28.905cm 16.58"
wTY | | 42.113em
l;‘ I- ‘ l 639"
aL Y Y 1623 1em
[ ]
‘:=—=_? 225" 5.715em
1327
——33706em ——
Compact Fluorescent Units - 220/22 |
19.02"
T 483llem —
| 11.38"
28.905cm
W B |
l Ji 591"
.M L 15.01lam
I —
e s S
) 225" 5.715em
_nBar | 9.02" _. |
33.706¢m 291 1em
Compact Fluorescent Units - 220EM/22 |EM s
0
¥ 17.06"
15.367cm =} 43332m
p
225" 5.715em
23.468"
60.147cm

1611 Clovis Barker Road, San Marcos, TX 78666
(800) 227-0758 (512)753-1000 FAX:(512) 753-7855 sitelighting.com
© 2010 Koninklijke Philips Electronics N.V. All Rights Reserved.

Philips Gardco reserves the right to change materials or modify the design of les product without

notification as part of the pany’s ing product impr program.
79115921110
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PHILIPS
G carpco
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Luminaire S4
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ERCO Beamer Il Projector

with mounting plate for metal halide lamps

& 205
& 160

@153

HIT-CE (o

BE @ AL

IP65

34070.000 Graphitm
HIT-CE 20W G12 1800Im
ECG

Spot reflector

Product description

Housing, hinge and mounting plate:
corrosion-resistant cast aluminium,
No-Rinse surface treatment. Double
powder-coated. Optimised surface for
reduced accumulation of dirt. Hinge
with internal wiring, 130° tilt. Gradua-
ted dise: corrosion-resistant aluminium.
Mounting plate rotatable through 240°.
2 cable entries. Through-wiring possible. HIT-CE 20 G12 1800Im
3-pole terminal block.

Electronic control gear. h(m)  E(x) D(m)
Reflector: aluminium, silver, mirror- 7
finish anodised. 50854 012
Serew-fastened snoot with safety glass: 12663 0.24
corrosion-resistant cast aluminium, 5828 037
double powder-coated. Cross-baffle: 3166 049
metal, black lacquered. Cut-off angle 2028 061
50°. Without spill light.

Protection mode IP5: dust-proof and

water jet-proof.

Weight 7.00kg

Maximum wind load area 0.08m?

65000 cd

L

ERCO GmbH Technical Region: 230V{50Hz
Brockhauser Weg 80-82 We reserve the right to make technical
58507 Liidenscheid and design changes.

Germany Edition: 25.10.2010

Tel.: +49 2351 5610 Current version under

Fax: +49 2351 551 300 www.erco.com{34070.000
info@erco.com

1/4
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Saturn 2

Luminaire Type S5

Cutoff

sedunx:

233%/s"
(604mm)

~ 31/" 0.D. Pole

(90mm)

1. Luminaire Cover - Die cast
aluminum cover removes easily
for access to field rotatable optics
(rotatable 90 degrees).

2. Gasketing - Continuous
gasket provides weatherproofing,
dust and insect control at all fix-
ture connections.

SELUX Corp. © 2011
TEL (845) 691-7723
FAX (845) 691-6749
www.selux.com/usa
SAC2-0211-01 (ss-V1.1)

April 7, 2011

NRTL Listed (i.e. UL, CSA)

Union Made Affiliated
with IBEW Local 363

3. Luminaire Hood - Aluminum
shade with white painted interior.

4. Reflector - (Not shown)
Precision formed, completely
sealed aluminum reflector system
with a Type Il or Type V IDA-
approved "dark sky friendly" Full-
cutoff distribution.

® =

color temperatures are available,
please consult factory. Horizontal
lamp for R2 and R5 reflector.

6. Socket - (Not shown) Pulse
rated porcelain G12 base socket.
Socket is pre-wired to ballast at
factory.

7. Ballast - (Not shown) A high
power factor, open core and coil
ballast regulates voltage for H.1.D.
lamp. Consult factory for detailed
ballast information.

8. Lamp Access Door - Hinged
tempered glass lens, secured
to luminaire with two tool-less
latches. Lens gasketed to die
cast aluminum shade stabilizer.

9. Hood Supports - Two alum-
inum arms support shade and
optic assembly and attach to the
die cast aluminum pole fitter
(shown painted matte black for
DS option).

10. Pole Fitter - Self-leveling, die-
cast aluminum, fitter base
secured to pole with three stain-
less steel, allen head set screws.
Fitter for 31/2" (90mm) O.D. poles.

Made in the USA

In a continuing effort to offer the best product possible, we reserve the right to change, without notice, specifications or materials that in our opinion will not after
the function of the product. Specification sheets found at www.selux.com/usa are the most recent versions and supercede all other printed or electronic versions.

Project:
Type: Qty:
SAC2 - = - g
Series Reflector ~ Mounting  Lamping Lamp Finish Voltage Option Option
Color
Pole Series Height Finish Pole Options
Series Reflector Mounting Lamping Lamp Color | Finish | Voltage Options
SAC2 R2 Type Il Aluminum | 1  Single T6 Metal Halide 830 3000° K WH White 120 DS  Full Cutoff
Saturn 2 Reflector 2 Double H039T6' 30W T6 G12 | 942 4200°K | BK Black 208 Optics
Cutoff | RS Type VAluminum | w Wall Mount | Ho70Té 70W T6 G12 | NOL Lampnot |BZ Bronze 240 | HS? House Side
Reflector H150T6 150W T6 G12 included SV Silver 277 Shield (180°)
SP  Specify FS® Single Fusing
: 347
Premium PCT Photocell
Color Tenon
'Only available in 120v and 277v  2Only available with R2 reflector  3Not available with 347V
5. Lamp - (Not shown) Choose  11. Ballast cover - Die cast
SAC2-XX-1-DS between 39to 150 watt T6 or T7.5  aluminum ballast cover removes
G12 base ceramic metal halide easily for access to ballast.
263" lamps. Luminaire supplied with  Ballast secured to removable
(670mm) 3000° K or 4200° K lamps, other  tray for ease of maintenance

(shown painted matte black for
DS option).

Exterior Luminaire Finish -
SELUX utilizes a high quality
Polyester Powder Coating. All
SELUX luminaires and poles are
finished in our Tiger Drylac
certified facility and undergo a
five stage intensive pretreatment
process where product s
thoroughly cleaned, phosphated
and sealed. SELUX powder coat-
edproducts provide excellent salt
and humidity resistance as well
as ultra violet resistance for
color retention. All products are
tested in accordance with test
specifications for coatings from
ASTM and PCI.

Standard exterior colors are
White (WH), Black (BK), Bronze
(BZ), and Silver (SV). Selux
premium colors (SP) are avail-
able, please specify from your
SELUX color selection guide. Hot
Dip Galvanized finish (GV) on all
steel parts also available.
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Saturn 2 Cutoff

Photometry

Type Il Reflector /150w MHT6 / Full Cutoff Optics

ugh Max Candela

Longitudinal Distance in Units of Mounting Height

Vertical Plane thr

% 4 -

3107~ g

Catalog # SAC2-R2-1-H150T6-DS 2330> 3 2

Report # LTL-16224 T - 3 PN 2

sy X TN

® Precision formed aluminum reflector with to = 1 A’ AN g

precisely control distribution. -00° 0 4 //' / \ \\ ;

® Maximum candela of 3107 at 41° from vertical. ] \\w \ j ) ’lfl &

® |ES classification = Type Il Full Cutoff. T, ) 1 N A j 2

® [DA-Approved™ dark sky friendly. A/ O 3 )\ 5 g

NN | a -]

P B e . 3

DOWNLOAD ES FILE: S " =
btz v, G201 H150T8-DS 20 -30° ° 30° B ¥ F LY DY EIE S

Type V Reflector / 150w MHT6 / Full Cutoff Optics

Catalog # SAC2-R5-1-H150T6-DS
Report # LTL-16225

® |deal for applications demanding a uniform

symmetric light distribution.

® Maximum candela of 3231 at 51.5° and -51.5°
from vertical.

® |ES classification = Type V Full Cutoff.

® |DA-Approved™ dark sky friendly.

DOWNLOAD S FILE:

Summ|/
A g
iy | |E
T g
Z 3
&

=

et 2051 H150TE08 2o

H.LD. Lamp Prorate Table (Clear, G12 base) Conversion Chart
T6 Metal Halide Valuee baced on 12' mounting height.

Wattoge Faclor Initiel Lumene Mounting Height Multiply
39 0.24 3300 g 122
70 0.47 6600 o 110
150 1.00 14000 12 100
14 093
16 087

SELUX Corp. © 2011
SAC2021102

April 7, 2011

In 2 continuing sffort to offer the best product possible, wa rasena tha right to changs, withoul notic, spacifications or matena's tztin our opinion will not alter tha
function of the product. Speciication sheets found at www.seix.comisa ara the most recent versions and supercads all other prnted or sladronic versions.
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Saturn 2 Cutoff

Mounting

Single

Die-cast aluminum fitter base secured
to pole with three stainless steel, Allen

head set screws.

Double

Die-cast aluminum double luminaire
mounting arm secured to pole with four
stainless steel, Allen head set screws.
Quter slip fitter for 3 '/2" tenon.

Wall

Die-cast aluminum double round wall
mount am. Secured to wall with /4"
diameter threaded fasteners (by others).

264"
{670mem) (1779mm)
33A"
237" - (B5Omm)
(504mm) =
| . - g : l
L 43" Ae" l‘—zv-*/ua"“J
{(1110mm) (584mm)
Wall Arm Mounting Detail
H"S’;{ (Conduit and mounting hardware by others.)
eig|
g |- )
Pobieit {12' shown) 41 "
| {121mm)
‘.
5 "I‘ﬂ"
(151mm)
2 %6’
(Bamm)
[ =

SELUX Corp. @ 2011 In 2 continuing affort to offer tha bast product possible, wa rassrva tha right to changs, without nofics, spacifications or matenials tatin our opinion will not alter the
SAC2021103 function of the product. Speciication sheets found at www.seix.comisa ara the most recent versions and supercads all other prnted or sladronic versions.
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Saturn 2 Cutoff

Pole Information

Refer to A35, A4P, S635, S4P, or S35 Pole specification sheets for construction details, anchorage information and additional options.

A35 & S35 $635 A4P S4P
Round Straight Aluminum Round Stepped Quad Post Lattice
& Round Straight Steel Poles Steel Pole Aluminum Pole Steel Pole
3'%" 0.D. 34" OD.
- - (90 mm) ’I r- ' ' -—| |__ (90mm)
4" 4p"
(115mm) (115mm)
Overall Overall
Height }— <11 Height
(8" shown) (8' shown)
©E
a2
p— 3%
i

—

44"
(1118 mm)
" " 8‘/8“

(61%4mm) (51%4rnm) 4%" (<Rtmm)
; (H5mm
T gmTs *_
N > & ] ==

Shown with standard base covers. ’ —'-{ 020°" |"— *

(518mm)

Base Cover Information

Refer to A35, A4P, S635, S4P, or S35 Pole specification sheets for construction details, anchorage information and additional options.

Straight Poles (A35 & S35) Stepped Steel Pole (S635) BC1 Optional Base Cover BC4 Optional Base Cover
BC5 Standard Base Cover BC6 Standard Base Cover (A35 & S35) One-piece cast aluminum (A35 & S35) One-piece cast
Two-piece cast aluminum One-piece cast aluminum aluminum
31
(89mm) —
215"
314" 6%" (550mm) 31"
(89mm) { (168mm) { (89mm) l
54" (134mm) 45" (118mm) 54" (133mm)
——l 0127hs" I‘— L— 015’/4"—»1 _—I 21254" I__ _—I 011" | |
(316mm) (400mm) (320mm) (291mm)
SELUX Corp. © 2011 In a continuing effort to offer the best product possible, we reserve the right to change, without notice, specifications or materials that in our opinion will not atter the
SAC2-0211-04 function of the product. Specification sheets found at www.selux.com/usa are the most recent versions and supercede all other printed or electronic versions.
April 7, 2011
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Saturn 2 Cutoff

Pole Data Chart

i 2
2 Bolt EPA Information (ft?) i o ;
Pole Series Circle [Fomen T &mpn | @ mph 00 mpn [ T0mph Height| Finish Options

9635 3 1/2" Diameter Stepped Stesl Pole oy 57.8 43 34.6 275 28 WH White BC1  Decorative Cast

A35 3 172" Diameler Stcight Aminem Pole [07% | 161 | 122 | 94 | 73 | 59 — Gore o s &

AdP* 312" Diameter Quad Post Aluminum Pole | 09%" 17.39 12.84 a73 7.50 585 |8 8ft S35 poles only}

S35 3 1/2" Diameler Straight Steel Pole a7 %! 14.8 13 86 6.7 54 BZ Bronze | BC4 One-piece Casl

S4P 3 112" Diameler Latice Steel Pole o3| 256 | 1mos | w3 | e | an &1 Smer é’;‘;g’,“;ﬂ o)

$6%5 3 1/2' Diameler Stepped Steel Pole oy e | B0 | 23 | 28 17.8 S35 pales only)

A35 3 1/2" Diameler Strzight Alumirum Pole | 07 %' 12.4 93 7.1 54 43 P g?:mcfgm REC CGFCI Receptacle

AP 312 DiamelerQuadPostAuminum Poke | 09%" | 1987 | 1463 | 1103 | 846 | 656 |10 10%]  Color ‘;,"'J;}"f;,‘?ﬁﬁ

S35 3 172" Diameter Straight Steel Pole o7 %! 114 86 85 49 39

S4P 3172 Diameter Lattice Steel Pole 013" | 2887 | 2187 | 17.06 | 1363 | 11.08 i ":’W' T ophon;

see .
8635 3 1/2" Dizmeter Stepped Steel Pole 09’ 37.6 287 23 175 144
A35 3 1/2" Diameler Straight Alumirum Pole | @7 %' 9.9 73 54 40 31 ¥ Weatharproot cover inkended
- Tor portable tools of other
AdP® 312" Diameter Quad Post Alminum Pole | @9%:" 993 6.90 482 3.34 224 |12 124, portable equipment connecied
n & fo the outief only when attend-

S35 3 1/2" Diameter Straight Steel Pole o7 ' 9.1 6.7 49 36 2.8 ed. For other requrements

SIP 312" Dismeler Latlce Steel Pole oyt | 268¢ | 208 | sse | a7 | ase P,

$635 3 1/2" Diameter Stepped Steel Pole 09’ 317 2.2 186 14,6 11.9 ;‘ﬁ;ﬁ;’”‘"“ e

A35 3 172" Diameter Straight Alumirum Pele | o7 %' 8.0 58 4.2 30 22

AdP* 312" Diameler Quad Post Aluminum Pole | 09%:" 10.99 7.59 5.26 3.60 237 |14 141,

S35 3 1/2" Diameter Straight Steel Pole o7 7.3 5.3 38 2.7 19

S4P 3 1/2" Diameter Latlice Steel Poke o13%" | 12.71 935 7.04 5.39 417

$635 3 1/2" Diameter Stepped Steel Pole ok} 2.7 15.8 123 96 7.6

A35 3 1/2" Dizmeter Strzight Aluminum Pole | o7 %' 4.9 3.2 2.2 14 0.8

A4P® 312" Diameter Quad Post Aluminum Pole | 09%" 570 343 1.87 N/A NA |16 161t

S35 3 1/2" Diameter Straight Steel Pole o7 4.4 28 1.9 1.2 048

S4P 3 1/2" Diameler Latiice Steel Pole 013%" | 641 445 3.1 2.14 143

'Other pole configurations available, consult factory. 2EPA Calculations allow for 1.3 Gust Factor
Effective Projected Area of Single Luminaire =0.8 ft {(0.24m3 / Weight of Luminaire = 36.0 Ibs (16.3kg)
Effective Projected Area of Deuble Luminaire =1.6 ft? (0.49m?) / Weight of Double Luminaire (includes arms) = 72.0 Ibs (32.7kg)
Optional Accessories
Photo Cell Tenon (PCT) - Button type photocell mounted GFCI Receptacle (REC) - GFCI duplex receptade with cast base
in cast aluminum pole top tenon. Tenon has integral cast bolted to pole and gasketed, provided with weather-proof, self-clos-
visor to prevent false start/stop cycle and can be oriented ing cover; located 36" (915mm) from base of pole, inline with
for optimum performance. Refer to fixture spec sheet to handhole. Receptacle is intended only for portable tools or other
determine if this option is applicable. portable equipment to be connected to outlet only when attended

by operating personnel. Not available for A4P Quad Post pole..
== < 216"
—*4 (71mm)
| & - e
| [ ( 21mm)
b e [
@ {34mm) {13mm) ?
h"
(117mmy
= g e

SELUX Corp. @ 2011 In 2 continuing affort to offer tha bast product possible, wa rassrva tha right to changs, without nofics, spacifications or matenials tatin our opinion will not alter the
SAC20211-05 function of the product. Spacication sheets found at www.seix comisa are the most recent versions and superceds all other printed or sladlronic versions.
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ERCO Panorama Bollard luminaire

for metal halide lamps

33348.000 Graphitm 0.75m m
HIT-CE 35W 512 3300Im f 1.00

%
Product deseription //_ 5\
Aluminium tube: double powder- 7 ~ 2
coated. / \
Upper cover: corrosion-resistant cast f\ 0
aluminium, No-Rinse surface treatment. ‘20 ¥
double powder-coated. Optimised N /
surface for reduced accumulation of 103 7 2
dirt. M| ]
Base plate for mounting on concrete

plinth or accessories. m 4 2 0 2

2 cable entries. Through-wiring possible.
5-pole terminal block. HIT-CE 35W G12 3300Im
Control gear, 230V, 50Hz, with tempera-
ture controller, timer-ignitor, capacitor.
Internal parabolic reflector: aluminium,
silver, mirror-finish anodised.
Anti-dazzle screen: metal, black.

380° conical Darklight reflector: alu-
minium, silver, mirror-finish anodised.
Glare-free above the light aperture.
Glass cylinder as lamp cover. Luminaire
housing is removed from base for lamp
replacement. Tamper-proof serews.
Protection mode IP85: dust-proof and
water jet-proof.

Weight 6.30kg

Housing temperature 50°C

Temperature on the light aperture 47°C
aximum wind load area 0.11m?

ERCO GmbH Technical Region: 230V{50Hz
Brockhauser Weg 80-82 We reserve the right to make technical
58507 Liidenscheid and design changes.

Germany Edition: 25.10.2010

Tel.: +49 2351 5610 Current version under

Fax: +49 2351 551 300 www.erco.com{33348.000

info@erco.com

13
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ERCO Grasshopper Projector

with LED

w0

el
g ™
12

N

180

P
<

4
=
LED 9.

L SAA

|P85

=
W

Eal

34035.000 Graphitm

LED 14 870Im 3200K warm white
Version 3

Spherolitlens, flood

Product description

Housing, hinge and mounting plate:
corrosion-resistant cast aluminium,
No-Rinse surface treatment. Double
powder-coated. Optimised surface for
reduced accumulation of dirt. Hinge
with graduations and internal wi-
ring, 80° tilt. Mounting plate rotatable
through 380°.

5500 cd

Electronic control gear. 2 cable ent- LED 14\ 870Im 3200K
ries. Through-wiring possible. 3-pole

terminal block. h(m)  E() D(m)
Replaceable LED module: high-power 27°

LEDs on metal-core PCB. Collimating 1 3177 048
lensmade of optical polymer. 2 794 096
Compact light head with non-reflecting 3 363 1.44
safety glass Corrosion-resistant cast 4 199 1.92
aluminium, double powder-coated. 5 127 2.40
Improved lamp screening for highest

visual comfort.

Protection mode IP&5: dust-proof and

water jet-proof.

Weight 2.30kg

ERCO GmbH Technical Region: 230V/50Hz
Brockhauser Weg 80-82 We reserve the right to make technical
58507 Liidenscheid and design changes.

Germany Edition: 25.10.2010

Tel.: +49 2351 5510 Current version under

Fax: +49 2351 551 300 www.erco.com34035.000

info@erco.com

13
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Luminaire Type W1

FEATURES
OPTICAL SYSTEM

MECHANICAL SYSTEM o e
e 16-gauge qalvanized steel mounting/plaster frame. \

Reflector - Self-flanged, semi-specular or matte-diffuse
reflector. Fluted vertical upper section works in con-
junction with Patented Bounding Ray™ Optical Principle
design {US. Patent No. 5,800,050} to provide lamp before
lamp image and smooth transition from top of reflector
to bottom. Minimum flange matches reflector finish.
Hinged lampdoor seals upper tim for optimal fixture
efficiency and the reduction of stray light in the plenum.

Maximum 1-1/2" ceiling thickness.

16-gauge qalvanized steel mounting bars with continu-
ous 4" vertical adjustment are shipped pre-installed.
Post installation adjustment possible without the use of
tools from above or below the ceiling.

Galvanized steel junction box with hinged access
covers and spring latch. Two combination 1/2'-3/4" and
three 1/2" knockouts for straight-through conduit runs.
Capacity: 8 (4 in, 4 out}) No. 12 AWG conductors, rated
for 90°C.

Low profile design allows for 4-3/8" fixture depth above
ceiling.

ELECTRICAL SYSTEM

L

Horizontally-mounted, positive-latch, thermoplastic
socket.

Class P, thermally protected, high power factor elec-
tronic ballast mounted to the junction box.

Simplyd™ technology available.

ISTING
Fixtures are UL Listed for thru-branch wiring, Non-IC
recessed mounting and damp locations. Listed and
|abeled to comply with Canadian Standards.

Type

Catalognhumber

CompactFluorescent Downlights

~  8"AFLP

Low Profile
Triple-Tube

o oW |
2 )
_E
=] / 15718
= "|* (403
IE Lt @
v_-lj z
e
14-1/2
(36.8)

Aperture: 7-7/8 (20.1)
Ceiling Opening: 8-7/8 (225) Alldimensions are
Overlap Trim: 31/4 (235) inches {centimeters)
ORDERING INFORMATION Example: AFLP 1/26TRT 8AR MVOLT
Choosetheboldface catalognomenclat ure that best suitsyour needs andwrite it on
theappropriateline. Orderaccessories asseparate catalognumber{shippedseparately).
AFLP ]
|Series||Wattage/Lam pl IAperture/Trim color” Finish “ Voltage | l Ballast? | I Options
AFLP 1/18TRT 8AR Clear (blank) Semi- MVOLT' (blank) Electronic ballast ELR® Emergency battery pack,
Je il Sl o specular 120 ECOS® EcoSystem ELRHL® Font Lo oot
1/32TRT 8WTR Wheat LD Matte- 277 H-Series architec- emergency battery pack,
1/42TRT diffuse 347 tural dimming remote test switch
ballast ided
2/18TRT provide
ADEZ* Advance Mark GMFS Single, slow-blow fuse
2{26TRT 10 electronic GLR® Single, fast-blow fuse
2{32TRT dimming ballast. TRW White painted flange
2/42TRT Minimum dimming ~ TRBL Black painted flange
level 5% DS Dual switching
ADZTA™ Advance Mark CP? Chicago Plenum
VII™ electronic WLP With 3500°K |amp (shipped
NOTES dimming ballast separately)
1 Multi-volt electronic ballast capable of operating on any 1 M
voltage from 120V through 277V, 50 or 60 Hz. §5 EM:&YS system
2 For additional ballast types, refer to Technical Bulletins tab.
3 Available in 120V or 277V only.
4 Simply5™ includes 3' 85 MLC Reloc wiring system {shipped
separately). Available in 120 or 277V only. Not available in
18W. See simply5.net for more information. .
5 For dimensional changes, refer to Technical Bulletins tab.
6 Mot available with MVOLT; must specify voltage.
7 Not available with ELR option.
3600 Loster Fond  Caryes Georgia S0012 AFLP 8 TRT OPEN DGF-183

April 7, 2011

gotha (@)

1400 Laster Road Canysrs Georgla 30012
F 800 315 4982 F 770 860 3129
www.gothamlighting.com
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Luminaire Type W2

LITECONTROL ot =

™
Arcos M5
@ 8 o A PID-59M
(56) i / Pendant-Mounted Indirect/Direct
.
l 7rE" 1
T 200mm 1 v oy
Product Description
A smaller, sleaker version of the pandant-
. : mounted Arcos indirect-direct staal fixture.
Icgl' Control Solutions Shown with Sheff This fixtur is Cradle 1 Cradle Silver Cartified™
avaikble StyleEnd Gap by MBDC.
Ordering Guide
LProdua‘, Llamping & Length I | Options |
G| (| T | P | I | G | FScTes | e | (2=Xea | G| e || |
fMounting Distribution Sefies Lamp Mo i nal Lamp Baffleor Finish Balkst Tandzm | |Circuiting | |OtherOptiors | |Volts
Count Length Type Diffuser Wiring
(ft)
P D oM HFES T5 PECWM | | TCWM WwEEE || =2 |licwg CStdIh® 120
Pendant- Indirect/ 24% llo»  J|TSHO PECWINO | ttextured | |standard | [Twse J1ocwn | |ecss 277
mourted | | Direct PESS ratte F
e PESS/0 whitel is LPoiCsz | fsee LP/EF
6L standard LPD/D 10 notas E=S)
Vel LPD/MKT Other Options
. e Y. notes:
Bafflaor | |LiteColors™| == Lanpunt= totd rumberoflmpsin e fidure
Mounting Diffusar in product | | Ballast Tardemwis RS 3
-add to end of catalag number Options guide fr Options Forodain it Rt Nsb et
diraaftcables other by et I FOSSthe Shapl kst o metepet fratore
[ JFAR CC theldadjustable) smdard finishes Mustivddea dinming bl V). See

P-1D- S9RHST SHO-SGL-TCWM- LP/ BLB-TW-2CWQ-1 20- A FACC isa typical Gatalog number fora 4-lamp 2-lamps in cmss-section),8-foot long T5SHO fixture
with soft glow kenstextured mattewhite finish, low-profile electonic ballast, tandem-wired, two-cicuit branch wiring with quick connects, 120 volts, mounted
with field adjustableaircaft cables.

Cross-section hmping Baffle & Diffuser Options
PBOWM  Radiused Parabalic Baffle finishad Viatte White.

Wy VY PROWMO Radiused Parabilic Baffle finished Miatta White with Overkay.
Fer additicnal diffusing of Bmpis), Matte Whiteat iic cneriay

1-TS or 1-TSHO 2-TS0r2-TSHO prowided to y over baffle biades.

PBSS  Radiused Parabeiic Semi-Spacular Bafie.

PBSSIO  Radiused Paraboiic Semi-Spacular Bafila with Ovariay,

For additional diffusing of lamp(s), Matte White ac nic o riay
Other Options Icﬂ. pmvided to lay aver baffle bisdes.
X . g . SGL Soft Glow Lens. Extruded frosted acrylic, llows contourof ficture
CSidIh Caylight hanvesting sqlutrm. Sea next pageforde'alli heusing.
ECSS' End Cap Shelf-Style. Die-cast shelf-style end capswith no e YCOptic lens.Micmstructure film overlsy on ackar gmoved ansthat

axposed fasteners. fallows contouraf fixture housing.
F Fuse. Skow orfast blow,detarmined by Litecontrdl. eomeur wrenusing

LP/EF Low-profike Ememency Fluorescent Ballast. Battery-powerad
balk st from a UL Listad manufacturer will operateone kmp for

1172 hours. Ballast 0ptions|C_§Io

To havethe fixture enab kd for Lutron EooSystem compatibiiity:

LPD/CSie  EcaSystem loneprofile dimming electonic balkasts installed at the
factonyalong with all required internal EcoSystem wiring. Forotherconfigurations
ofthe Lutron EcoSystem componants, including custom device connection feads
toenable connection to ceiling-mounted sensors and contmol devices, consult
litecontrol com/fcs orcontact the actory.

LPD/D10  Universal Lighting Technologiesdimming ballast (T5)
LPD/MKZ  AdvanceMarkvlldimming balkast {TSHO)

Tandem Wiring & Circuiting Options

1CWQ Fixture iswired with a singlecircuit so that all Bmpsare switched together.
TW-20WQ Fixtureswirad with two ciruits. 2-lampin cross saction fixtures, the
fixture iswirad such thattheinline Bmps are switched separatealy.

Questions to Ask Clickon
1.Row infarmation, including desired fixture lengths? Quick Find_ 59M

2.lamptype? 2. Ballast options?
4.Contmol solutions? S.Otheroptions? 6. 120 or 277 volt?

revised 2/27 /2009 litecontmolcom
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ArcosM5 P-ID-59M

Photometric data
CANDLEPOWER SUMMARY | P-mssmznltsl"ovss‘susﬂszzzﬂw Efficiency ZONAL LUMEN SUMMARY
ANGLE [rec 80 70 50 30 10 _|o % %
WETE |_ww 70/50/30]10] 70|50 30| 10] 50| 30| 10]50] 30| 10]50] 30 | 10] © ZONE | LUMENS | LAMP | LUMINAIRE
175 112270 RCR 180.90°| 5145.76 | 57.2 | 683
[ 165 1118601 0 |s6|ss|a6ss] 77| 77[77|77]61 61|61 a7[47]a7]33[33]33] 27
S - 90-0° | 239257 | 266 317
5 1 |79|76|73] 70| 1 [68[66]63]54[53|51]42[40]40]30[29]20] 23
- = 2 |72|66/62|58|65|60|56(53 | 48|45 [43]37|35 [34) 27| 26[25) 20 1800°| 753833 | 838 100
5 N7l 3 |66|59|5348]50[53[48]a4 |a3[30]36]33[31]|20]24[23]21] 17
:g ] |4 [eo[s2[46]a1[5a[a7[a2[3858[3a 51 [30[27 25|22 0 0] 15 LUMINANCE SUMMARY (cd/m?)
29 1 5 |56]46]40]35]50[42[37]33]34[30]27] 27| 24]22] 20] 18] 16] 13 ANGLE | o | 45° | 900
_% ; 6 |s1]a2|35(3146[38[32[28]31[27]24]24[21 [19]18[1615] 12 as® [ 12451 [ 12261 | 16308
— g% 7 [47138[31]27]43]34[20[25 |28 [ 24 [21]22] 101 7]a6 14 [13] 11 55° | 0476 | 10250 | 9293
5 770 s |44]34]28)24]30[31[26]22]25[21]18]20[17]15]15[13]12] 10 65 | 4030 [ 5173 | 11000
£ %LBL_ 9 [n31]25]213728]23[20f23] 1917|8614 f1a] 12|11 @ 75° | 2314 | 2603 | 4165
5 1127 10 [3812823]19]3a {261 is]2r[is[isizfuaf12fns[nifrof 8 | | ssc | 2062 | 3092 | 37s0
> i Floor Cavity Reflectance 20 Litecontrol Test Report 468026310
CA MARY P~mmulrsngvr;e‘sé : :tlx\z% Effiency S UAEN ST
€0 RCC 80 70 50 30 10 o % %
=] | Rw7olsols0l10fm[s0|30]10]s0]30[10]50|30] 10]50]30] 0] O ZONE | LUMENS | LAMP | LUMINAIRE
3] |RCR 180-90°| 2913.18 | 64.7 714
—ﬁi 0 |93]93]93|93]83|83|83|83]05|05|65]48|48]|48]33|33|33) 26
081 | 90.0° | 1169.75 | 26 286
078 1 |85181 78 |/5]|76|73|/0|68)57|56|54)43(42(41)30|29|29) 23
j?—j_ 2 |78/72|67|62|69|64|60[57]51[48|a6]39|37|35)27[26|25] 20 18040° | 4082.93 | 90.7 100
":E}L 3 |71163|57|52|64|57|52|48]45]|42|39])34|32(30)24|23|22] 18
% 4 |65 56 50[44]ss[s1]as[a1[s0[37]33]31]28]26[22[ 2110 15 LUMINANCE SUMMARY (cd/m’)
g 5 |e0|s0|43]38]54[45 (39|35 |36[32]|20] 28| 25 | 23] 20[ 18] 1 7] 14 ANGLE | 0° | 45° | 90°
23] 6 |ss|as|38|33]a0[ 41 [35]31]33[28]25] 25|22 20] 18] 16]15] 12 45° | s611 | 7083 | s802
_1% 7 |s1]a1]34]29]46]37[31[27]30[ 25 [22) 23] 20[ 181715 [13] 11 55° | 4307 | 3446 | 2767
274 8 |a7]37{30|26]42[33[28]24]27[23|20]21|18]16]15[13]12] 10 65" | 1913 [ 1630 | 2693
_gg.]L 9 |a4|33]27]23[3930]25[21]25] 2118|1916 [14]14] 12| 11] @ 75° | 1099 | 1099 [ 1331
523 10 [1113112420]37]28]22]19]23]19]16]18] 15 13]h3[ 11 ]10] & 85" | 687 [ 1374 | 1374
-2-3‘2,- Floor Cavity Reflectance 20 Litecontrol Test Report #68116602

LITECONTROL

employee owned | custorner driven

100 Hawks Avenue Hanson, MA 02341
781 294 0100 f: 781 293 2849 litecontrol.com

April 7, 2011

dickon

Quick Find_ 59M

litecontrol.com
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covelight™ 26

dimensional data

600"
152.4mm

Luminaire Type W3

2.00"
50.8mm

lamping options

[©—]

T8 LAMPS

[ [

T5/T5HO LAMPS

April 7, 2011

=

FDCAL POINT'

features
Low profile indirect luminaire designed for
concealed cove applications,

Luminaires are provided with quick connect
thru-wire harness for easy installation in
continuous runs.

Luminaire housing length designed around
specified lamp length to minimize socket
shadow.

Continuous run lengths may be configured
with combinations of luminaire lengths up
to 8'.

Covelight™ provides pleasing and even
illumination that highlights architectural
details.

details

"X
2

thru-wire
harness

=<
=
2
S
>

performance

1-Lamp T5HO

76.6% Efficiency
3843 cd @ 125°

Visit focal pointlights com for
complete phototmetric data
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fixture
ordering
details
X luminaire series R
fixture lengths Covelight TS/TSHO  FCVM
18 t5/t5hoe Covelight T8 FCVA
24,00 22.40"—
= =] profile 26
3 3' lamping
80—y ey OneLampTe  1T8
by g (FCVA only)
E" £0.00"— 5 E sl.oo'*q One Lamp T5 175
5 s One Lamp TSHO  1TSHO
- 72.00" - = 68.50" - Two Lamp T5 275
by ; & : Two Lamp TSHO  2T5HO
84.00" £0.30" (T5 units supplied to match lamp kength
t - i ; = ] See Luminaire Lengths chart for more
7 3 information)
F 96.00" - 92.10" y e
E 1 E 1 circuit
o Single Clrcult  1C
Dual Circuit ~ 2C
(Two lamps only)
voltage —
120 Volt 120
specifications 277 Volt 277
347 Volt 347
construction
One-plece 20 Ga. housing. €l " St ba!‘!isé e S —
20 Ga. steel socket bridges and galvanized end caps. R e b
Luminaires are available up to 8' nominal lengths. Electronic Program Start <10% THD s
TS and TSHO luminaires are shorter due to lamp length. Electronic Dimming Ballast* D
4" unit weight: 7 lbs mounting cv
&' unit welght: 14 lbs Cove CV :
optic factory options
Reflector fabricated of low Iridescent, seml specular premium grade aluminum, Emergency Clrcult* EC —
Emergency Battery Pack* EM
electrical HLR/GLR Fuse  FU

Luminaires are pre-wired with factory installed branch circuit wiring and

over-molded quick connects.

Electronic ballasts are thermally protected and have a Class “P” rating.

Consult factory for dimming specifications and availability.

UL and cUL listed. finish HW
High Reflectance White — HW

200 | wew

Include 3000K Lamp L830
Include 3500K Lamp  L835 3
Include 4100K Lamp L8841

finish
Palyester powder coat applied over a 5-stage pre-treatment. luminaire length e
Standard luminaire housing finished in High Reflectance White. Designate length in feet  XX'

{Nominal lengths: 2',3',4',5',6',7°,8")

Focal Pomt LLC remrwes the night 1o change pedlfications for product improve mest without metfcation,

Fetal Poist LLC | 4141 S, Puladki R4, Chicags, IL 60632 | T: 773.247,94948 | F: 773247.8484 |

* for more information see Reference section,
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Ballast Type for G1

SECTION Il - Controllable Light Output Electronic (Fluorescent)

Ballast Specification for Controllable Light Output Electronic Fluorescent

Mark 7¢ 0-10V

Section | - Physical Characteristics

1.1 Ballast shall be physically interchangeable with standard
electromagnetic or standard electronic ballasts, where
applicable

1.2 Ballast shall be available in a plastic/metal can or all metal
can construction to meet all plenum requirements

1.3 Ballast shall be provided with poke-inwire trap connectors
or integral leads color coded per ANS| C82 11

Section Il - Performance Requirements
2 1 Ballast shall be Programmed Start

2.2 Ballast shall be provided with integral protection circuitry to
withstand connection of low voltage control leads to mains
power supply. In this event, ballast shall default to maxi-
mum light output

2.3 Ballast shall contain auto restart circuitry in order to restart
lamps without resetting power.

2.4 Ballast shall operate from 50/60 Hz input source of 120Y or
277V with sustained variations of +/- 10% (voltage and fre-
quency) with no damage to the ballast.  IntelliVolt models
shall operate from 50/60 Hz input source of 120V through
277V with sustained variations of +/- 10% (voltage and fre-
quency) with no damage to the ballast

2.5 Ballast shall be high frequency electronic type and operate
lamps at a frequency above 42 kHz to avoid interference
with infrared devices and eliminate visible flicker.

2.6 Ballast shall have a Power Factor greater than 098 at full
light output and greater than 0.90 throughout the dimming
range for primary lamp.

2 7 Ballast shall have a minimum ballast factor of 1.00 (118 for
HL version) at maximum light output and 0.03 at minimum
light output for primary lamp
2.8 Ballast shall provide for a Lamp Current Crest Factor of 1.7
or less throughout the dimming range in accordance with
lamp manufacturer recommendations
2 9 Ballast input current shall have Total Harmonic Distortion
{THD) of less than 10% when operated at nominal line volt-
age with primary lamp
210 Ballast shall have a Class A sound rating.
211 Ballast shall have a minimum starting temperature of 10C
(50F) for primary lamp

212 Ballast shall pravide Lamp EOL Protection Circuit for all
T5, T5/HO, and CFL lamps

2.13 Ballast shall control lamp light output from 100% - 3% rel-
ative light output for T8 and CFL lamps and 100% - 1%
relative light output for T5/HO lamps.

2 14 Ballast shall ignite the lamps at any light output setting

without first going to another output setting

2 15 Ballast shall tolerate sustained open circuit and short cir-

cuit output conditions without damage

Section Il - Regulatory Requirements
3.1 Ballast shall not contain any Polychlorinated Biphenyl
(PCB)
3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class
P and Type 1 Outdoor; and Canadian Standards Association
{CSA) certified where applicable
3.3 Ballast shall comply with ANS| C62.41 Category A for
Transient protection.
3.4 Ballast shall comply with ANSI C82 11 where applicable.
35 Ballast shall comply with the requirements of the Federal
Communications Commission (FCC) rules and regulations,
Title 47 CFR part 18, Non-Consumer (Class A) for EMI/RFI
{conducted and radiated)
Section IV - Other

41 Ballast shall be manufactured in a factory certified to 1SO
9002 Quality System Standards.

42 Ballast shall carrya ______warranty from date of
manufacture against defects in material or workmanship
for operation at a maximum case temperatureof ____
(Go to our web site for up-to-date warranty information:
waw advancetransformer.com/Awarranty).

4.3 Manufacturer shall have a fifteen year history of producing
electronic ballasts for the North American market.

4 4 Ballast shall be controlled by a Class 1 or Class 2 low volt-
age 0-10VDC controller

4 5 Ballast shall be Advance part #
or approved equal.

516 ANADVANGCE ADVANCE, 10275 WEST HIGGINS ROAD, ROSEMONT, IL 60018 TEL: (B47) 390-5000, FAX: (847) 390-5109
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Ballast Type for L1 and W1

ADVANCE Srand Name. [SMARTMATE
Ballast Typs | Electronic
Starting Method | Ranid Start
Lamp Connecon | Senes
: . . Input Voltage [ 120-277
Electrical Specifications
2 Input Frequency | S0/80 HE
Statug [ Active
Lamp Type Mum. Rated Min. Start Input Input Ballast | MAX | Power | MAX Lamp | B.EF
of Lamp Watts | Temp (*FIC) Current Power Factor | THD | Factor Current
Lamps [Amps) [AMS] % Crest Factor
Watts)
CRO26WIG240 1 26 o-18 0.23 7 1.00 10 0.88 1.7 it}
CRO26WIG240 2 28 018 043 81 1.00 10 0.ag 17 186
1 26 v-18 0.24 29 1.10 10 088 1.7 aTe
CFTRZEW/GX240
2 26 v-18 045 I 1.00 10 088 1.7 1.85
CFTRIEWIGXI40
. 1 32 -13 0.21 38 0.8 10 088 1.7 272
CFTRIZWIGXI40
1 42 o-13 0.28 48 0.98 10 088 1.7 212
CPTR4IWIGKI4T
Wiring Diagram Enclosure
WIRING: (2) LAMP {1) LAMP N -
[y = e --_-"—--__
BLACH FELUE ALU e 1 T
L e BALLAST vELLG r T S] j__-:;:.""'-::
e ERE RE T T == —-_.‘-=:__.|I
Green Terminal must be Grounded _-_-_'"---___L_-—-""___-
The wiring diagram that appears above is
for the lamp type denoted by the astersk () . .
Enclosure Dimensions
- Creerdll (L) Wigth (W) Height (51 | Mounting (M)
Standard Lead Length (inghes)
— gth ( ! - om. 483" 240" oes-” 200"
- o '3'”3 YellowBlue 0 4.49/50 ;i 0 .49/50 2
Ack A - 2 - N
White o 0 Blue.;mﬁ = 12,6 cm 25¢cm £.1cm
Elue o 0 =
Red [ o Lrange '
- Crangs/Black 0
ellow o 0 . -
oy 0 BlackWhie 0
Violet 0 RedWhie 0
Revised 03/03/2010 @ @
B
Data |5 based upon =518 parformed by PRINES Lighting Elsctronics NUA. In 8 coniroded ervirormsnt ana s representadye of relytve performance. ACugl DEMMAance Can vary
depending on operating condfions. Speciicalions are subject fo change withoat nobice. Al specScations are nominal wiless otheraise noted
PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: B00-322-2086 - Fax BRE-423-1882 - wew.philips.comfadvancs
Customer Support/Technizal Service: 500-372-2331 - OEM Support: 865-013-

April 7, 2011
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Ballast Type for L3
PHILIPS
ADVANCE ]
Brand Names |[AMBISTAR
Ballast Type |Electronic
Starting Method |Instant Start
Lamp Conneclion |Series
. p . Input Voltage 120
Electrical Specifications Input Freouency |60 HZ
Status |Active
Lamp Type Num. |Rated Lamp| Min. Start | Input Current [ Input Power | Ballast | MAX | Power | MAX Lamp |B.EF.
of Watts. Temp (*FIC) [Amps) (ANSI Watts) | Factor | THD | Factor | Current Crest
Lamps % Factor
CRQ13WIG240 i 13 -13 0.20 14 1.00 150 05g 1.7 714
CFTTY i T -13 013 03 1.00 150 051 1.7 12.50
CFTOWI2GT 1 2 -13 016 10 1.10 150 0.52 1.7 11.00
CFTRIIWIGX24Q 1 13 0-13 0.20 14 1.00 150 058 1.7 714
*F13TS 1 13 -13 0.21 14 1.00 150 0.56 1.7 714
F14T5 1 14 -13 0.21 14 .95 150 050 1.7 .70
FETS 1 8 -13 016 10 1.30 150 052 1.7 13.00
Wiring Diagram Enclosure
—WHT— BALLAST R .
GRN— T, R  ———
J:_ . I v - ourmun mima
- i

Green terminal must se greunded e wrmne
The wiring diagram that appears abowve is for
the lamp type dencted by the astersk (")
Enclosure Dimensions
Standard Lead Length [inches) CroerAll (L) Width (W) Height (HY| Meounting (M)
—— ’ in] em. 354" 185" o4 315"
Ep "":; ""'I'_; YellowBiue il 0 32760 117720 0 47/50 3 320
"':ite 0 o BlueWhite ] 0 Bem 4.7 cm 2.4 cm 8 cm
"EIIUE o 5 Ercwn ] i
- Orange ] 0
Y;‘;ﬂ g o Crange/Black o a
Gray 0 - Black White ] o
Vidlet 0 a Bed¥¥hite i 0

Revised 030212010

W

= representafve
Al s

Data Iz based upcn fesiz performed by Philps Lighting Elect:
- P

oz MLA. In 8 controdled ervinorment and

of relxtve performance. Actual perficrman

PHILIPS LIGHTING ELECTRONICS N.A.
1 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax BB8-422-1882 - www philips.comfadvance
Customer Support/ Technizal Service: B00-372-2331 - OEN Support: B66-915-

TE
200

= CAn vary

April 7, 2011
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Ballast Type for S1 and S5

Metal Catalog Number 71A5237BP
ADVANCE Halide For 70W  M98/M143
Lamp Ballast 60 Hz R-HPF
Status: Active
DIMEMSIONS AND DATA
INEUT O TS 277
25/ ¥ 2318 CORE CIRCUIT TYPE R-HPF
POWER FAGTOR [min] 0%
REGULATION
::c; Line it =%
- Laemin Watks +10%
(’ A LINE CURRENT iAmas)
Qperating...... 2.32
|| Open Cltuk. - 0.80
¥ :l T z atarting...... 2.50
17 —4) | — — —— | = A wax  |UL TEMFERATURE RATINGE
l 5 l rsulaton Class
ol Temperslure Code - R Al
MM, AMBIENT STARTING TEMP. HF 3:'_:
o307 WD ) NOM. OFEN CIRCUIT YOLTAGE 2
TELOTE IMFUT VOLTAGE AT LAME DROPOUT e . | 1sc
INFUT WATTE Bs
RECOMMENDED FUBE [AMDE].cee v eee—aennseene, 2
e 4 HOLES CORE and COIL o
o 2 oy _ CLEARED DCimerision (A} JI;E
PoR R Dimension (B) .
FTHRLLBOLTS B 15
Wisight {los.] 1
] i Lead Lengihs <
CAPACITOR REGUIREMENT
Microtamds &e
2y LR ‘Wiolks [min_) 280
Fault Currert Withstand {amps)
e £0 Hz TEST FROCEDURES (Refer o Fhilps Lighting
l._ Elecimonics M.A. TEST Procecure for HID Baliashs - Form 127
T_ T High Fot=ntial Test (Violks)
= 1rrue ;:EE
_ CEesener ) 280250
Open Crouk volkage Test (vaks)
Capacior TC030L30RA Shert-Cirouk Curent Test [Amps) —
i Secondary Current JEs-1.2
Pt CUrment... e 0.20-
.25
\Wiring Diagram:
RTEGRATIC
FERTOR DALLAST
= | e
-" LAk
. -
Capacitance: B
DiafCwal Dim: 1.25 i
Height 275 1L D Fig. H
Temp Rating:  105°C T3 vl o
. ica ering Information
Ignitar:  INTEGRAL ¥p 9
ipbaaze call Frlllps Lighting Elacironics KA. for suffle avalabiiby)
o Crder Suffix Description
An ignitor integral to the
core and coil assembly is
used to start the lamp.
Ballast to Lamp Distance
(BTL) = 2 feet
Temp Rating: 125°C
Ciaks | bacsd upon fschs parfcrmed by Fhilps Lighting Blacironios ML, In 2 conirobed smvironmest and icrap riittve of retalive par
Bohml performance can vary depending on oparating condiions. Specifioations ars cubject b changs wEhout notios.

Customer Support/Technical Service: 800-372-2331

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60012
Tel: B00-322-2086 - Fax: BBE-223-1862

- wanw. phitps comladvance
- OEM Support 886-B15-5388

Rewised: 07/31/08
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Ballast Type for S2

PHILIPS
ADVANCE

Metal
Halide
Lamp Ballast

Catalog Number T1A5037BP
For 35/39W M130

60 Hz R-HPF

Status: Active

DIMEMSIONS AND DATA

INFUT VOLTE 277
252 X 2318 CORE CIRCUIT TTFE R-HFF
FOWER SACTOR (min) 0%
REZULATION
40 Line viits e
1=y Lamnn Wats =10%
- LINE CIURRENT (Amps)
(’ Operating.. . i a.18
.52
- .30
¥ :| o |uTEm
o7 — | —— — F= A w-m
Zol Tempersture Code A
MM, AMBIENT STARTING TEMP.
[_/ I\. o m .
............ B IR EL
0,307 D A,
25LOTS 48 -
— Dirmresion (A} .55
N “ 4 FOLES Dimension (B} 2.70
i~ + 3 _ CLEARED wimight (5.1 1.8
o Lead Lengths 1z
LTS CAFACITOR RECUIREMENT
] uf Microfarads 5o
Wiglks [rmin.] 280
Fault Current Withstand {amps]
g e €0 Hz TEST FROCEDURES (Refer to PhIlps Lighting
N Elecironics M.A. TEET Procecure for HID Baliasts - Form 127
l High Fotenilal Test (iodks)
e
+ = l__ 1 mirst sace
I seconcs 2500
T_ a5 T Open Crouk Volkage Tesgt () 2E0-250
Short-Circuk Cumrent T
Zeconcany 0.50-0.80
Pt CUrment... e e 0.10-
248
Wiring Diagram:
WTEGRATED
ERTOR BALLAST
'l.“
- T Flg. &
Capacitance: & UL RECRATEL
i [ 25 - N -
E""?'G'ﬁl Dirn: l-f:‘ Typical Ordering Information
eight: 225 _ ) .\ ) .
Temp Rating 105°C ipl=ase call Frllps Lighting Elecironics KA :hr-.ul'lfll: avalabiity)
- Order Suffix | Description
Igniter:  INTEGRAL
An ignitor integral to the
core and coil assembly is
uzed to star the lamp.
Ballast to Lamp Distance
(BTL) = 2 feet
Temp Rating: 125°C

Ciaka | bacsd upon fschs parformed by Philps Lighting Blacironios MLA. In 2 sonfroled smvironmest and ic raprecsnitbive of retalive parfommanos.
MAighm| performance oan vary depending on oparating condiions. Specifications are cubject b change wihout notics:

April 7, 201

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60012

Tel: B00-322-2086 - Fax- BBB-423-1BB2
Customer Support'Technical Service: 800-372-3331

1

- wanw. phitps comladvance
OEM Supgport B86-815-5884

Rewsed:

073108

Page 150 of 176



Final Report
Susquehanna Center Renovations & Expansion

Bel Air, Marvland

Lighting/ Elect

Brad Gaugh

rical Option

Dr. Kevin Houser/ Prof. Dannerth

Ballast Type for S3
ADVANCE Srand Neme | SARTMATE
Ballast Type |Electronic
Starting Method | Programmed Start
Lamp Conneclicn | Sernes
: . . Input Violtage | 120-277
Electrical Specifications
B Input Frequency | S0/80 HZ
Status | Active
Lamp Type Mum. Rated Min. Start Input Input Ballast | MAX | Power | MAX Lamp | BEF
of Lamp Watts | Temp (*FIC) Current Power Factor | THD | Factor Current
Lamps [Amps) [ANSI % Crest Factor
Watfs)
CEM28WIGK240 1 28 -13 0.24 25 1.10 0 088 1.5 7o
CEM28WIGX24q 2 268 -13 045 34 1.00 iD 0oa 15 185
¥ 1 32 -18 0.21 34 0.88 iD ges 1.5 272
1 42 -13 038 48 0.88 10 088 1.5 2.13
1 20 o-18 0.23 27 1.00 i0 0.Bg 1.8 370
2 20 -18 043 a1 1.00 10 0.ea 1.5 1.86
2 21 o-13 042 a1 112 1 080 15 220
FT"’4W"‘G1 2 24 -13 041 43 0.83 iD 0.ea 15 184
Wiring Diagram Enclosure
WIRING: (2] LAMPS {1) LAMP
Iy FELL aLu
S wers BALLASTvELL
- GREEN RE RE
Green Terminal must be Grounded

The wiring diagram that appears above is
for the lamp type denoted by the astersk (")

Standard Lead Length (inghes)
1 M.
18 om N s
Black | 0.0 TelowBive
- - E g'“"ng
White 0.0
= Browm
Elue 0.0 Drane
Red | 0.0 a
- Crange/Black
Tellow 0 .
Gray BlackWhite
Wiolet BediWhie

Enclosure Dimensions

Creerdll (L) Width (%) Height (H] | Meounting (M)
408" 24" 10" 48"

4 49/60 2 g 1 4 35
12.6 cm 6.1 cm 285¢cm 11.7 m

Revised 09/02/2004

@ W

Data s based upon $=5is pesformed by Philips Lighting Elzcironics NLA. In a :II1|T\O|E\1 ervincrement and s representafve of relatve performance, Actual pericrmance can vary

deperding on operating condiiors. Speciications are subjsc

o chanpe withowt noice. Al speccations ane noomiinsl wilsss otheradss noted

PHILIPS_ LIGHTING ELECTRONICS N.A.

10275

EST HIGGIMNS ROAD - ROSE
Tel: 800-222-2086 - Fax 883-4232-1B82 -

Customer Support/ Technizal Service: B00-372-2331

MONT, IL 60013

warw philips.comfadvancs
DEM Support: 866-015-5886

April 7, 2011
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Ballast Type for S4

‘ nsumer ¢

Lighting

ndustria

20 Watt Mini Electronic HID Ballast

O RO HD

The UltraMax® 20W Mini is 56% smaller than the industry standard
20W housing, but does not sacrifice energy savings or heat manage-
ment to ensure a full S year ballast warranty.

GE'sline of ultra cool UltraMax® eHID electronic ballasts provide

up to 70% energy savings and 2-4 times the life of standard halogen.
End users get the cost savings and the advantages offered in meeting
strict watts per square foot requirements with these systems. UltraMax®
eHID is a high energy efficiency ballast that uses less wattage to provide
full light output.

You can count on GE to answer your lamp and ballast questions
at 1-888-GEBALLAST.

Applications

« Replacement of electromagnetic HID ballasts.

Performance Features

+ Saves energy: 70% less power than 75W standard halogen.

.

.

.

Reduce operating costs by up to $108.00 per fixture* when
replacing a SO W Halogen HIR.

22.5 W system (89% efficient ballast).

Long lamp life: 12,000 hr. design life vs. 3,000 for halogen. GE CMH®

« Replacement of SOW HIR halogen to 70W or 9OW
standard halogen.

« Any track, outdoor landscape or wall pack application where watts
per square foot and color quality are critical.

20W lamp life extended by 3,000 hours with UltraMax eHID ballast.
Low watts per square foot and long lamp life provide lower cost
of ownership compared to halogen.

Low frequency square wave electronic ballast maximizes ceramic
metal halide performance and lamp life.

56% smaller than industry standard can size.

1" height allows ballast to run flush along standard 1.5" track.
Normal power factor - meets IEC and ANS| power factor and THD
requirernents for task and recessed lighting.

Ultra cool - 80C/S year warranty.

2% output regulation over accepted ANSIlamp voltages reduces
visual flicker and maintains consistent lamp color. EM lag ballasts
have up to 20% change in output power over the same lamp
variation range which results in an increase in power (watts)

to the lamp as the voltage increases over the life of the lamp.

.

.

.

.

.

.

.

slock
white

é 5K D“{qwf
R power S22

Benefits of Electronic Systems

Performance Benefits Comparison
Systerm-120V Track Initial Lamp Life % % Savings| Lamp Life

Lamp Ballast Lurmens | CBCP | Watts | LPW | [hrs) Lumens W) (X
90PAR/H 1310 90 15 2500
7SPAR/H 1050 75 14 2500
SOPAR/HIR 1500 80 19 3000
TOPAR/HIR 1260 70 18 3000

CMH20T/GUB.S UltraMax eHID 20W | 1615 225 | 72 12000 23% -75% 48
QS50MR16/C/NSP15S 9100 50 4000

CMH20MR16/SPL UltraMax eHID 20W 1000 9000 225 44 12000 -55% 3.0

CMH20T/GUB.S lamps with UltraMax eHID provide 23% more light, 75% energy savings and 4.8 times the life of standard 90PAR38 halogen lamps.
The CMH20MR16 spot with UltraMax eHID provides 55% energy savings with 3 times the life and nearly the same center beam candle power (CBCP).

imagination at work

* @ $.10 kwh over life of ballast {approximately 4 lamp replacements).
Ballasts and system specs listed on back.
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Ballast Type for W2

PHILIPS

ADVANCE

ICN455490C2LS@277

Brand Mame [CENTIUM TS
Ballast Typs | Electronic
Starting Method | Pregrammed Start
Lamp Connecon | SenesiParallsl
: . . Input Voltage [27T
Electrical Specifications
2 Input Frequency | S0/80 HE
Statug [ Active
Lamp Type Mum. Rated Min. Start Input Input Ballast | MAX | Power | MAX Lamp | B.EF
of Lamp Watts | Temp (*FIC) Current Power Factor | THD | Factor Current
Lamps [Amps) [AMS] % Crest Factor
Watts)
*ER4TEHD 1 g4 -200-29 0.24 a2 g.ag9 30 0.e0 1.7 1.60
F34T8HO 2 g4 -20i-29 043 117 0.89 10 088 17 085
0 3 g2 -200-29 0.86 178 1.00 i0 o.es 1.7 0.58
0 4 g2 -200-29 0.88 234 1.00 i0 088 1.7 043
Wiring Diagram Enclosure
Oparatss 2 or 3 lamse (&) Oparatsc 1 or 2 lamps (B)
*—-:-IN RD L
T —EK
\H 1
= -'[ B =
i = Mg
GR -
Zord a0 ) = 1 &%w_ beLLeaT
lampe (G F Mﬁ%‘“‘é& “-m,___w
Sare F “‘Mb& =
rput |sarLastE ga E@-
i N g e '
T v VinVekte B MmBasatit
The wiring diagram that appears above is
for the lamp type denoted by the astersk (*) . .
Enclosure Dimensions
Standard Lead Length (inghes} Cyerdll (L) Wit (W) Height (H) | Mounting (WY
T o] — n] em. 24" : 1" 2384
n YelowHlue i] 0 24 1 23 16825
Black a 0 - - - o
‘White o] 0 | Blue/Wnite 0 '_' 61 cm 25cm a8l cm
Brown i 0
Elue 0 ] =
Zed o 0 Crange i 0
Yelow o 0 Crangs/Black ] 0
BlackWhite i [
e e Red/Wht ol o
Viglet 0 0 B =

Revised 09/M10/2010

@ W
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Ballast Type for W3
ADVANCE Brand Neme [CENTIUM T3
Ballast Typs | Electronic
Starting Method | Pregrammed Start
Lamp Connecon | Senes
: . . Input Voltage [ 120-277
Electrical Specifications
2 Input Frequency | S0/80 HE
Statug [ Active
Lamp Type Mum. Rated Min. Start Input Input Ballast | MAX | Power | MAX Lamp | B.EF
of Lamp Watts | Temp (*FIC) Current Power Factor | THD | Factor Current .
Lamps [Amps) [AMS] % Crest Factor
Watts)
F1475 1 14 13 0.14 17 1.07 i0 088 1.7 628
F14T3 2 14 018 028 33 1.04 10 088 17 3185
F21T5 1 21 18 0.22 25 1.08 i0 0.a8 1.7 424
E21T5 2 S| 18 0.3e 24 1.02 i0 088 1.7 208
F2BTS 1 28 18 0.2e 3 1.08 i0 0.as 1.7 3.3
FZ8T5 2 28 18 0.53 a2 1.00 i0 088 1.7 1.81
F2ATOIES (ZEW) 1 25 2200 028 a0 1.00 [1] Qag 1.7 433
F23TSIES [28W) 2 25 3200 048 58 1.00 i0 088 1.7 1.72
Wiring Diagram Enclosure
DLUE
DLUE
YELLOW
wacks] BALLAST pRELLOW
YYHITE
The wiring diagram that appears above is
for the lamp type denoted by the astersk (7]
Enclosure Dimensions
Standard Lead Length (inches) Croerdll (L) Wigth (W) =eight (51 | Mounting ik}
- cm i I cim. 25" 13- 10 Bo-
" YelowSlue 0 812 1310 i E S0
Bl 23] 584 = o
w;if; 3T 554 BIue.'E';‘rI"'rle; 24.1cm 33em 25em 738 em
Blue [ 27( 6as — -
Red | 27| 6eep - -
B - Crange/Black 0
Fellow 421087 — =
Black/White 0
Gray 0 Red /Wit o
\iolet 0 ediine

Revised 09/07/2010

@ W

Data |5 based upon t=sts performed by PhINES Lighting El=cironics N.A. In 8 Cconfrolled ervironment anc is representasve of reiatve performance. ACtual perfofmance can vary
depending on operating conditions. Speciications are subject to chanpe withoat notice. Al specfications ane rominal wniess otheraiss noted

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
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Control Type DC

GRAFIK Systems

OMX-DACPI

Control Interfaces

OMX-DACPI Automatic Daylighting Control

Cover (shown open)

|

|
Photocell

calibrate

Threshold 1-3
raise/lower

Bank Scene selection
selection buttons

* Thresholds define ranges. Ranges call scenes.
* The OMX-DACPI provides four banks.
* Enter three thresholds for each bank.

* The four scenes shown below are automatically called

when thresholds are crossed.

Enfol

ce

- Range 4
Range3 3  76-100%
Range2 &  51-76% ™
Range! = 2650% @ =
0-25% oY o o]
1l o= _8
(=]
Bank 1 Scene 1 § Scene 2 g Scene2 | Scened
&
Bank 2 Scene5 & Scenef Scene 7 Scene 8
Bank 3 Scene 9 Scene 10 Scene 11 Scene 12
Bank 4 Scene 13 Scene 14 Scene 16 Scene 16

OLUTRON. SPECIFICATION SUBMITTAL

omx-dacpi-1 05.03.04

Description

* Saves energy in spaces with windows,
skylights, or doors. Automatically dims
lights when the sun is bright.

* Monitors ambient daylight via Lutron's
MW-PS-WH photosensor or 0-10V
photosensor by others.

* Automatically selects scenes based on
the amount of daylight available.

* Helps maximize energy savings with
"enforce" mode — automatic control
overrides lighting set by occupants.

* Eliminates "passing cloud" effect with a
two-minute "range qualification” timer.

* Works with GRAFIK 5000, 6000, and
7000 Systems.

Functionality

+ |n the OMX-DACPI Daylighting Control,
thresholds are set to define different
ranges of daylight.

* The OMX-DACPI monitors ambient
light, automatically selecting scenes as
daylight levels cross thresholds.

* The OMX-DACP! allows setup of four
"banks" of thresholds and scenes.

* Three different thresholds can be set
up for each bank.

* Use the bank select keys to select
which bank the OMX-DACP| uses.

* The OMX-DACPI automatically selects
scenes based on the bank selected
and the amount of daylight available,
This provides 12 different thresholds

that call 16 different Control Unit
lighting scenes. Create thresholds and
scenes for different times of the day
(morning vs. afternoon) or year (winter
V8, spring).

Paget

Job Name:

Job Number:

Model Numbers:
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GRAFIK Systems OMX-DACPI Control Interfaces

omx-dacpi-2 05.03.04

Specifications

Power Key Design Features

Low-voltage Class 2 (PELV) * Meets IEC 801-2. Tested to withstand 15kV
Operating Voltage: 32 V Direct Current. electrostatic discharge without damage or
Automatic Daylighting Control memory loss.

¢ Automatically selects preset lighting scenes in * Faceplate snaps on with no visble means of

X : attachment.
response to ambient daylight.

* Provides four “banks”. Each bank provides three System Communications and Capacity
thresholds (levels of ambient daylight) and four Low-voltage Class 2 (PELV) wiring connects
scenes. the OMX-DACPI to Processor Panels.

* Allows photosensor input to override manual
scene selection. Environment

¢ Features a "Range Qualification” timer. When 32-104°F (0-40°C). 90% non-condensing
changes in daylight cause a scene change, the relative humidity.

OMX-DACPI waits 2 minutes before another
“automatic” scene change. (Scene selection
buttons work immediately.)

Photosensor Input

* Accepts up to three MW-PS-WH photosensors
wired in parallel or one 0-10V photosensor by
others.

* Averages readings from up to three
photosensors wired in parallel.

¢ Provides push-button photosensor calibration.

Dimensions And Mounting

Side View
1 15/16"
5/16" {49mm)
(Bmm) = e
4 9/16"
(116mm)
A =85/16" 208mm), B =5 7/16" (138mm) e
C =8.94" (208mm), D =3 15/16 (85mm)
SLUTRON: SPECIFICATION SUBMITTAL Page 2
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Control Type DP
GRAFIK Systems GP Dimming Panels Power Equipment

GP Dimming Panels
120-127 / 277 Volt

GP3/4

Mini
Panels
GP8-24
Standard-Size
Panels

GP Dimming Panels provide power
and dimming for up to 144 load
circuits and control any light source,
including full-conduction non-dim.

Models available with:

¢ 120-127 V and 277 V input power.
* 3 to 144 circuits.
* Different feed types and breakers.

GP Dlmmlng Panels work with: 10T 5041 3111000000000~ 10O

* GRAFIK Eyes 4000 Control Units, GP36 GP48-144

* GRAFIK 5000m, GRAFIK 6000e, Large-Size Panels Large-Size Panels
and GRAFIK 7000n Systems.

e P Dimming Panels.

¢ XP Softswitche Panels.

e DMX512 dimming systems via the

2LINKns option.

SLUTRON: SPECIFICATION SUBMITTAL Page 1
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GRAFIK Systems

GP Dimming Panels

Power Equipment

L

* Magnetic Low Voltage Transformer
e Electronic Low Voltage Transformer!

Specifications - 120-127 / 277 Volt

Standards

UL Listed

(Reference: UL File 42071).
Complies with CSA or NOM
(where appropriate).

California Energy Commission Listed

Power

Input power: 100-127 V and 277 V,

50/60 Hz, phase-to-neutral.
Branch Circuit Capacity:

- 120-127 V - up to 2000 W/VA
- 277 V - 4500 W/VA

Number of Circuits: 3-144
Branch Circuit Breakers: UL-rated
thermal magnetic.

AIC ratings (other ratings available):

- 100-127 V- 10,000 A

- 277V-14000 A

Lightning strike protection: Meets
ANSI/IEEE standard 62.41-1980.

Can withstand voltage surges of up
to 6000 V and current surges of up

to 3000 A.

10-year power failure memory:
Automatically restores lighting to
scene selected prior to power
interruption.

Sources/Load Types

Operates these sources with a
smooth continuous Square Law
dimming curve or on a full
conduction non-dim basis:
Incandescent (Tungsten)/Halogen

Lutron Electronic Fluorescent
Dimming Ballasts

* Magnetic Fluorescent Lamp
Ballasts

» Optional modules allow for con-
trol of 0-10 V, DSI, and PWM
load types.

* Operates HID sources on a full
condugction non-dim basis.
Wiring

e |nternal: Prewired by Lutron,

e System communications: Low-
voltage Class 2 (PELV) wiring
connects Dimming Panels to
other components.

e Line (mains) voltage: Feed, load,
and control circuit wiring only.
No other wiring or assembly
required.

Filter Chokes

¢ | oad current rise time is
measured at a 90 degree
conduction angle.

¢ 10-90% of load current
waveform:

- 350 pSec rise time at 50%
dimmer capacity.

- 400 pSec rise time at 100%
dimmer capacity.

* 0-100% of load current
waveform:

- 525 pSec rise time at 50%
dimmer capacity.

- 600 pSec rise time at 100%
dimmer capacity.

* At no point in the waveform can
the rate of current change
exceed 300 mA per pSec.

e Consult Lutron for higher rise
time options.

Dimming Cards

¢ Panel current ratings are listed
for continuous operation - UL-
listed specifically for each light
source.

RTISSn filter circuit technology
compensates for incoming line
voltage variations: No visible
flicker with +/-2% change in
RMS voltage/cycle and +/-2%
Hz change in frequency/
second.

Arcless-relay air gap-off
switches (one per load circuit)
ensure open load circuits when
off function selected. Eliminate
arcing at mechanical contacts
when loads are switched.

Physical Design

Enclosure: NEMA-Type 1 (Type
2 available upon request), IP-20
protection; #16 U.S. Gauge
Steel. Indoors only.

Weight: 30-1300 pounds
(14-590 kg).

Mounting: Surface mount only.
Allow space for ventilating.

Environment/Heat Dissipation

Patented, ribbed aluminum heat
sink base cools Panel by
convection. No fans.

® 32-104 °F (0-40 °C). Relative
humidity less than 90%
non-condensing.

GP Dimming Panels 4 11.13.08

1 Reverse-phase control transformers require an ELVI Power Interface. Check phase with transformer manufacturer.

LLUTRON: SPECIFICATION SUBMITTAL Pagei_2 e
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GRAFIK Systems GP Dimming Panels Power Equipment

GP Dimming Panels 8 11.13.08

How to Build a GP Model Number
GP12-1204ML-20-CGP-__ _

Prefix
Number of
Load Circuits Custom Panel Suffix
\oltage
Feed Type Branch Circuit Breakers
Panel Feed
Prefix:

GP for GP Dimming Panel

Number of Load Circuits:
Indicates number of load circuits in the panel

Voltage:
120 for 120-127 V
277 for 277 V

Feed Type:

2 for 1 phase 2 wire

3 for 1 phase 3 wire (split phase)
4 for 3 phase 4 wire

Panel Feed:
ML for Main Lugs only
Mxx for Main Breaker with xx = breaker size in Amps

Branch Circuit Breakers:
20 for 20 A branch circuit breakers
15 for 15 A branch circuit breakers

Custom Panel Suffix:
Indicates panel with special options

SLUTRON: SPECIFICATION SUBMITTAL Page 4
Job Name: Model Numbers:
Job Number:
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GRAFIK Systems

GP Dimming Panels

Power Equipment

GP3/4 Mini Models

Only standard panels listed. Consult Lutron for further options.

120-127 V Power

Panel Branch Ratings

Number Of Feed Maximum Circuit Maximum
Circuits Type Feed Breakers ' Dimmed Hot Load ?
40 A 15 A 1500 W/VA
122V Ton 20 A 2000 WA
30 A 15 A 1500 WNVA
GP3 B3 oa 20 A 2000 WA
15 A 15 A 1500 W/VA
S0, AW oA 20 A 2000 WAVA
GPa Feed 20 A 15 A® 1500 W/VA
Through 20 A 20 A 2000 W/VA
277 V Power
Panel Branch Ratings
Number Of Feed Maximum Circuit Maximum
Circuits Type Feed Breakers' Dimmed Hot Load?
aP3 19,2W  40A 20 A 4500 W/VA
30, 4W 20A 20 A 4500 W/VA
Feed 20 A 20 A3 4500 W/VA
Grd Through

GP Dimming Panels 11 11.13.08

1 20/16 A, 16/12 A continuous load rating.
2 Measured current will not exceed conlinuous load rating due lo voltage drop in the dimmer.
3 Breakers located in distribution pandl supplied by others.

$LUTRON: SPECIFICATION SUBMITTAL
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Control Type EM

LUTRONe

LUT-ELI-3PH

Power Accessories

.

LUT-ELI-3PH
Emergency Lighting Interface

Description

The LUT-ELI-3PH unit is to be used in conjunction with
Lutron GP, LP, LCP, XP, and XPS panels, RadioTouch®
controllers, EcoSystem® bus supplies, Energi Savr
Nodem units, GRAFIK Eye® QS units, and Quantum®
lighting management hubs.

The LUT-ELI-3PH unit is UL924 Listed as "Emergency
Lighting and Power Equipment.”

The LUT-ELI-3PH senses the normal (non-essential) line
voltage on all three phases of normal power. When one
or more phases of power are lost, the LUT-ELI-3PH unit
will send a signal to the RadioTouch controller, panel
circuit selector/controller, EcoSystam bus supply, Energi
Savr Node unit, GRAFIK Eye QS system or Quantum bus
supply with emergency (essential) power, causing it to
enter the emergency lighting mode, Any lights controlled
by these devices will go to the emergency light level
setting.

When used with a Energi Savr Node unit, EcoSystem or
Quantum bus supply, a separate 24 V== 50 mA power
supply must be used to power the LUT-ELI-3PH unit.

Features
Can be added to an existing system.

Status indicator, indicates the phase status. Indicator ON
is normal mode, OFF is emergency mode.

A test button is provided to perform a functional test of
the systemn by simulating an emergency situation.

The interface has inputs for a Fire Alarm Control Panel
(FACP), A maintained dry contact closure received
between the FACP inputs will actuate the emergency
mode.

LLUTRON. SPECIFICATION SUBMITTAL

PN389-209B 1 111110

Emergency Lighting Interface

3 Phase Detector

Coopersburg, PA 18036 LISTED

For use with compatible Lutron CAUTIO
products. See installation guide for e
complete detalls. e
3-Phase 100 V~ to 347 V~ 50/60 Hz| S
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senss s CAUTION! st sticn
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LUTRON®= LUT-ELI-3PH Power Accessories
PMN389-2098 2 11.11.10
Specifications
Power System Communications and Capacity
* Sense vollage input to the LUT-ELI-3PH unit must be * May be added to an existing Lutron system.

rem e Netinal (en-Sasentia) pasersoures: * One LUT-ELI-3PH unit may be used with up to

* Sense voltage range: 100-347 V~ 50/60 Hz 30 mA, 32 cireuit selectors or controllers, 100 RadioTouch®
| Phase or 3 Phase. conltrollers, or 32 EcoSysleme bus supplies,
32 Energi Savr Nodens units, 32 GRAFIK Eye® QS units or
32 Quantume bus supplies.

* There are 4 Quantum bus supplies in a Quanturn hub.,
Only 1 Quantum bus supply per hub needs to be

¢ Proper short-circuit and over-current protection must
be provided at the distribution panel. A 20 A maximum
circuit breaker may be used for the installation.

Standards connected per LUT-ELI-3PH unit. There can be up to
o UL 924 Listed. 8 Quantum hubs connecled to one LUT-ELI-3PH unil.
Mounting

¢ [utron Quality Systems registered to 1SO 9001.2000.
Environment

¢ Ambient Temperature Operating Range: 32-104 °F
(0-40 °C).

* Relative humidity: less than 90% non-condensing.
* For indoor use only.
Inputs

* 2 inputs for a Fire Alarm Control Panel (FACP). A
normally open or normally closed dry contact input on
the FACP inputs will activate the emergency mode.

Status Light

* Staltus light indicates the phase status. Status light “ON"
is normal mode, "OFF" is emergency mode.

Test Button

* A test button is provided to perform a functional test of
the syslem by simulating an emergency situation.

* The interface mounts to a standard 4 x 4 in
(102 x 102 mm) junction box.

L2PLUTRON. SPECIFICATION SUBMITTAL Page 12
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Control Type GE

$ELUTRON. GRAFK Eye.QS Wireless Control Unit

Preset Dimming Controls

GRAFIK Eye= QS Wireless Control Unit

Description

GRAFIK Eye QS Wireless is the premier energy-saving light and shade control.
GRAFIK Eye QS includes an astronomic timeclock, intuitive lighting presets,
and direct shade control. Now with wireless technology, you can use the
GRAFIK Eye QS Wireless to seamlessly integrate with a variety of Lutron
wireless products and systems, including RadioRA® 2, Radio Powr Savrm
occupancy, vacancy, and daylight sensors, Sivoiae QS Wireless shades, Picos
wireless control, and other GRAFIK Eye QS Wireless control units. Additionally,
the GRAFIK Eye QS Wireless is compatible with all Lutron wired QS products
and syslems.

GRAFIK Eye QS Wireless is compatible with Quanturna.

Mechanical Dimensions

9-3/8 in

(239 mm)

4-11/16in

(119 mm) 5 o)

i P

Front View
Fits into a 4-gang U.S. backbox, 3.5 in (89 mm) deep; Lutron P/N 241-400

OLUTRON. SPECIFICATION SUBMITTAL

qsgri-1 10.07.10

3Bine e
(10 mm) 1-13/16 in

(46 mim)

=

Side View
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$fLUTRON. GRAFK Eye.QS Wireless Control Unit Preset Dimming Controls

qsgn-3 10.07.10

Features

* Lutron's proprietary Clear Connectm RF
lechnology. Operates in the 434 MHz band.

* Pushbutton recall of four preset lighting
scenes, plus Off,

* Twelve (12) additional scenes accessible

- = o ks through other QS devices, such as seelouchs
: L QS wallstations.

.VI@» - * Optlional integrated shade conlrol bultons,
which can also be added to the unit after
installation.

* Masler override buttons lo raise and lower all
Note: General Engraving (-EGN) shown. lights.
L]

Allows setup of lighting scenes and shade
presets using buttons on the control unit.
Built-in infrared (IR) receiver.
External IR connection.
Built-in astronomic timeclock.
Info screen shows zone light level percentage,
R ggh e % a0 energy savings, zone labeling, and
HEI B SE3 e programming.
Lockout option prevents accidental changes.
One occupancy sensor inpul and 24 V=
power for occupancy sensor,
¢ QS communication link for seamless
inlegration of lights, motorized window
treatments, occupancy sensors, wallstations,
and integration interfaces.
¢ Compatible with all Lutron QS system
components,
* Wireless communicalion for seamless
integration with a variety of Lutron wireless
& products and syslemns, including Radio RA® 2,
Radio Powr Savrmu occupancy, vacancy, and
’ ; s daylight sensors, Sivoias QS wireless shades,
Kptionel e ikt Lghting ' Ifo Picow wireless control, and other GRAFIK Eye
shade control  control receiver control screen o i) 124 : =7
keypad keypad QS wireless conlrol units.
* Backlit buttons with engraving make unit easy
lo locale and operale.
* Available in a variely of colors and finishes.

* o 0 o

Ll 1

D

q D
q D
e
e
d D
He| 7
|7

qip
e

|
USB type
mini B
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Control Type O
Sensors LOS-CIR Series Occupant Sensors

LOS-CIR 1 080408

Infrared Ceiling Mount Sensor

The LOS-CIR Series ceiling-mount passive infrared sensors
can integrate into Lutron systems or function as stand-
alone controls using a Lutron power pack. The sensor uses
a small semiconductor heat detector that resides behind a
multi-zone optical lens. The sensor's detector is sensitive to
the heat emitted by the human body. In order to trigger the
sensor, the source of heat must move from one range of
detection to ancther. Non-moving hot objects will not
cause the lights to turn on.

Features

* Intelligent, continually adapting passive infrared (PIR) senscr

* Passive infrared sensing

* Reliable motion detection with high error immunity

* Snap-locks to ceiling-mounted cover plate

» Non-Volatile Memory: settings saved in protected memory are not lost during power outages

* 450 to 1500 sq.ft. (42 to 140 m?) coverage when mounted onan 8- 12 t. (2.4 - 3.7 m) ceiling

* Affords choice of turning lights off or dimming to a preset level in the unoccupied state when integrated with
a Lutron system.

Models Available

Cat. No. Color Coverage Field of View
LOS-CIR-450-WH White 450 sq ft. (42 m?) 360°
LOS-CIR-1500-WH White 1500 sq. ft. (140 m?) 360°

Self-Adaptive Feature

The LOS-CIR Series ceiling-mount occupant sensors provides reliable detection with high error immunity.
The internal microprocessor analyzes the information from the PIR technelogy and determines the optimum
setting to use in order to properly cover the space.

SLUTRON. SPECIFICATION SUBMITTAL Page 1
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Sensors

LOS-CIR Series

Occupant Sensors

Specifications

Timer Adjustment

* Automatic mode: Continually adapting
sensor automatically adjusts settings to
the space

* Manual mode: 8 to 30 minutes

* Test mode: 8 seconds

LED Lamp
* Bed: infrared motion detected

Housing

* Bugged, high-impact, injection-molded
plastic

* Color-coded leads 6 in. (15 cm)

Dimensions

Front View

LOS-CR 2 090408

Power

* Operating voltage: 20 - 24 V===, PELV
(Class 2: USA) low-veltage

* Operating current: 33 mA nominal

» Control output: 20 - 24 V= active high
logic control signal with short-circuit
protection, open collector when
uncccupied

* UL and CUL listed

Operating Environment

* Temperature: 32 to 104 °F (O to 40 °C)

* Relative humidity: less than 95%,
nen-condensing

* For indoor use only

Measurements are in inches (mm)

Side View
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Control Type PC

m,ﬂm MW-PS-WH Daylight Sensor

w1 0400 04

microPSmw Daylight Sensor Type F3

Description
# Provides davight harvasting capability.

* May ba usad with the Cigital microWAT T Lighting
Zorne Controller, GREOMX-DACZP, or RadioTouch
Controlker.

..ﬂ.TT- y, * Allows controllers to automatically dim lightz when
"-';2 mire ( E available daylght is high and brighten lightz when
- daylght is low in order to maintain a specific light

lavel in tha spaca,

* hay ba calbrated for daight sansitivity.
* Mounts easily onoary cailing ik with one 2 diarmester
hole.

Speacifications

Powier

Love-voltage Class 2

Operating Violtage: 24 W Direct Cumrent.

Key Design Features

Meats [EC BI1-2. Tasted to withatand 15kY dactro-

'dTEI] static diacharga without damage or meme—ry losa.
ddmrm
— Environment
. * Temperaturz: 32-104°F (0-40°C),
2B * Ralative humidity: less than 80% non-condsnsing.
7 o (T2rm)
R Delivery
| — | Ships in 53-4 weska,
—_—
25
|:Ed|'|'||'|1:|
2* {50 dismetar hole
required for natalation
GLUTRDMN. SPECIFICATION SUBMITTAL Pans
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Control Type RE

GRAFIK Eye. =

GRX-10 Control Interfaces

GRX-IO Control Interface

SLUTRON. SPECIFICATION SUBMITTAL

gr-io-1 06.16.07

Description

* Integrates a GRAFIK Eye lighting control system
with equipment that has contact-closure /O, including:
- Motion and occupant sensors.
— Timeclocks and push buttons,
- Motorized projection screens, skylights, window

shades, and movable walls.

- AV equipment.
— Security systems.

* May be programmed to control any combination of
one to eight GRAFK Eye 3000 or 4000 Series control
units.

Inputs/Outputs

* Provides five inputs and five outputs.

* Provides both normally open (NO) and normally closed
(NC) contacts.

» Using the inputs, contact closures in other equipment
can operate control units to:
— Select scenes,
— Adjust scenes to reflect status of movable walls.
— Turn lights on or off based on room occupancy.

* Using the outputs, scene changes in control units can:
— Trigger outputs to control other equipment.
— Provide status feedback to other equipment.

Page |1
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GRAFK Eye. s

GRX-10

Control Interfaces

Specifications

Power

* Low-voltage PELV (Class 2: USA).
Operating voltage: 12-24 V=,

* Provides 2-way interface between preset lighting
controls and dry contact closure devices.

* Provides 5 inputs and 5 outputs. Outputs can
control other manufacturers’ equipment.

Operating Modes

* Scene selection
¢ Special functions
* Partitioning

* Occupant sensor

Five Input Terminals

* Accept maintained inputs and momentary inputs
with 40 msec minimum pulse times.

» Off-state leakage current must be less than 100 pA.

* Open circuit voltage: 24 V=== maximum.
¢ Inputs must be dry contact closure, solid state,
open collector, or active-low (NPN)/active high
(PNP) output.
- Open collector NPN or active-low on-state
voltage must be less than 2 V=== and sink
3.0 mA.
- Open collector PNP or active-high on-state
voltage must be greater than 12 V== and
source 3.0 mA.

Five Output Terminals

* Provide maintained or momentary (1-second)
outputs.

* The GRX-IO is not rated to control unclamped,
inductive loads. Inductive loads include, but are not
limited to, relays, solenoids, and motors. To control
these types of equipment, a flyback diode must be
used (DC voltages only). See diagram at right.

Supply Resistive ]
Vollage Load
0-24 V== 1.0A
0-24 V~ 0.5A

$LUTRON. SPECIFICATION SUBMITTAL

grx-lo-2 06.16.07

Status LEDs

Five Status LEDs light when associated output is
active (on).

System Communications and Capacity

Low-voltage type PELV (Class 2: USA) wiring
connects GRX-IO Interface to control units and
other components. Counts toward system
maximum of 16 wallstations/control interfaces (3
powered from one GRAFIK Eye control unit without
external 12 V== power supply; GRX-IO counts as
two devices toward the maximum of three
connected to one GRAFIK Eye 3000 control unit).

Environment

32-104 °F (0-40 °C). Relative humidity less than
90% non-condensing.

Inductive
Load

Flyback
Diode T

j_l

GRX-10 Cutput

-0

Page 2
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Control Type TC

/|

/

Provides time-scheduled control —

Advanced holiday
scheduling capability

MSC-100 Astronomic Time Clock

Multiple control channels

Connects to Room and
House Scene Interfaces

(95}
)|
o
o
l_
=
o
O
&)
=z
|.—
<=
)
=
9]
165}
Ll
o=
Ll
o
=

is a five-channel clock used for fully automating
a Wireless Miro lighting control system. It offers
simple programming, yet advanced control fea-
tures. The Time Clock is used with at least one
Wireless Miro Scene Interfaces.

Operation

L d
Automatic daylight savings LCD display screen
time adjustment
IPROJECT
LOCATIONTTPE
Product Description Programming
Overview WattStopper's MSC-100 Astronomic Time Clock Programming the MSC-100 is easy. Users simply

complete fill-in-the-blank prompts on the device
keypad and can follow along on the LCD screen.
Each clock channel can be programmed inde-
pendently. All programming is securely stored in
non-volatile memory.

Applications

The MSC-100 provides ON/OFF control signals
based on time of day, day of week, holiday, and cal-
culated sunrise/sunset (astronomic) time. Control
signals are transmitted via hardwire connection
to relay channels, giving the clock the ability to
work in a range of applications from simple to
complex. Clock schedules are programmed events
that command channels on or off. Each schedule
is assigned a number, type, time of day, channel,
day, and may include other information for specific
clock event operation. Schedules can be assigned
to operate any combination of days or holiday
types.
Features ¢ Single date, perpetual date, perpetual day of
week and perpetual Easter holidays

-

32 holidays, each up to 120 days with three
holiday schedule types

+ Temporary schedules that execute once then
self-delete

-

Repeating schedule 5 minutes to 10 hours

-

120 schedules assignable to one or more

weekday or holiday
Watt. *
www.wattstopper.com
800.879.8585
April 7, 2011

When used in conjunction with Wireless Miro light-
ing controls, one MSC-100 will support connection
to up to two Scene Interfaces, depending on the
number of scenes required. Unused channels can
be used to control third-party devices such as
fountains or sprinklers.

-

Duration time scheduling from 1 second to 18
hours

-

Continually self-adjusting astronomic control
based on sunrise and sunset times

+ Astronomic offset +/~ 120 minutes

+ Manual ON/OFF override from keypad

+ Selectable 12- or 24-hour format

+ Adjustable channel stagger from 1-60 seconds
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Specifications

System Layout

Pub. No. 22402 rev. 11/2009

April 7, 2011

Input voltage: 24 VAC or 24 VDC
Five normally open isolated relays rated 1 amp
24 VAC/VDC, assigned to channels 1-5

Battery backed clock operation for up to 8 years
Non-volatile program memory storage

MSC-100 Controls & Wiring

Catalog No.

Power-up sequence, executes missed schedules

following power outage

Dimensions: 3.6" x 6.7" x 1.3" (91.4mm x

177.8mm x 33mm) Lx W x D
FCC compliant; CE certified

One year warranty

-y
R e
B
= —
[ ==r
x 8 t>
ame S§3533
il 1 é
MSC-100
307 PM DST
Qpower | TUE 7/25/08
arvice
O Comm LCEDIS Om:
OEne
MENU  PREV. Loy E }
3420

The MSC-100 Time Clock interfaces to the Wireless Miro RF network
through a Miro Room or House Scene Interface. The Scene Interface
supplies 24 VDC to power the Time Clock. Wiring shown is typical for

one channel.

Product Description

)
/

=
Py
m
I==
m
n
w
=
®
as
_|
Z
)
o
o
Z
—'
Fo
o
—
n

Information

MSC-100 5-channel astronomic ime clock

Catalog No. Description
] MRHC3 House Scene Interface
D MRRC3 Room Scene Interface

At | Dl
www.wattstopper.com |800.879.8585
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Motor Control Center

30.1-12 Motor Control Centers — Low Voltage E-T-N | Cutler=Hammer
Freedom & Advantage Jane 208
Genaral Description

2100 Series Motor Control Center
Quick Reference Layout Guide Index
Device Space Requirements Table Page
Combination Starters, Series ©F Motor Circuit Protectors
or Malded Case Circuit Breakers. ..o o i a0.1-2 30.1-13
Combination Starters, Fusible Switches. . ... ..o oo 30.1-16 30.1-18
MV Adjustable Frequency Drives .. ..o oo 30.1-25  30.1-22
SVHO000 Adjustable Frequeney Drives. .. ..o a0.1-27  30.1-23
Option Groups for Combination Starters, Dives. . .. ....... .. 30.1-33  30.1-26
260 Wde Combination Starters. ... ..o o i i 30.1-56  30.1-29
Main Incoming Line and Fesder Circuit Breaksrs ... .. .. ... 3001600 30.1-30
Main Incoming Line and Feeder Fusible Switches. ... .. ... .. 30.1-66  30.1-32
Lighting Panslboards .. ..o 30.1-67  30.1-32
Automatic Transfer Switches, oo oo o i 304-70 30.1-32
Diry-Typs Distribution Transfommers ..o oo 301-71 30.1-33
Powar Factor Correction Capacitons ... ... oo oo 0.1-72 320.1-33
Current Limiting Reactors ..o oot inn e A0.1-73 30.1-33
TVSS (ClipperPower Systam) ..o oot 30.1-74  30.1-33
Freedom and Advantage DevicaMet™ Communications. ... ..o it i an A0.1-75  30.1-33
Maotor Controf Canter Earth Leakage Breakers .. ... ... . i 30.1-76  30.1-34
Matering and Protection Equipment. .. ... oo 301-78  30.1-34
Harmonic Correction — Clean Control Center ..o o 30.1-78  30.1-34
Standard Structures and Structure Options. . ..oo oo 30.1-80  30.1-38
Structure Modifications ... o e 30.1-81 30.1-38
Bus Modifications . ...t e a0.1-g2  30.1-37
MainLugs Only. .. .o i 30.1-83  30.1-37
Contral Powsr Transformer Data. . ..o 30.1-85  30.1-32
MCC Ratings and Highlights .o oo 30.1-87  30.1-38
Motor Circuit Protector, Circuit Breaker and
Fusible Switch Selection Guide. . ... ... oo 30.1-88  30.1-39
Starter Selection Guide ... oo e 30.1-86  30.1-40
Section Views/Plan Views .. oo oo — 30.1-40
I 30.1-90  30.1-45
For mare infomation visit: wew EstonEle etrical.com CAMIMOE
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MCC Freedom FVR Table
30.1-14 Motor Control Centers — Low Voltage F-T-N | Cutler-Hammer
) Freedom & Advantage June 2006
. EEEEE e
Technical Data
Table 30.1-2. Combimatien Starters with Series C Moter Circuit Frotectors or Melded Case Circwit Breakers {Cantinued]
NEMA Mamimum Horsspower HMCP MCCE Freedom Advantage
Size Frame T Frame ¥ Unit Size Unit Size
eV [z0v Jzaov J4m0 v [a600v Inches immi [#Space [ Inches imm) I Space
T'NH-SPBBd e “"|I'I|]|I'Iu_. ConstangVarlable TI][I]IJE T]'FB Fa& T'ﬂ]ﬂ WE
1 75 7.5 10 10 10 150 HFCWFDC 24 1508.6) ® 4 46
2 10 15 % = ] 180 HFOVFDC 24 [808,6) = 4 X
3 26 ] =] il =) 150 HJDUICC B 6
4 40 B0 L 100 100 150 HAJOIDC 36214.4) T2 i 6
B0 &0 100 126 150 =0 HAJORIDC
& B 100 1560 200 200 400 HEDVEDC TiilgaeEE 12X T2 I1Ez8.E 126
Ten-Speed Two Winding, Constant/Varlable Torque Type FI5 Type V956
1 TE 7.5 10 10 10 180 HFCVFDC 24 (808,68 4 24 R e 46
2 10 15 s} il 26 160 HFOLVFDC 24 (609,86 4% 24 (BPET X
3 26 an B0 1) =] 1580 HFCWFDC A0(TELm B A ez BX
an 40 &0 T 100 160 HFCYFDC 30 (Ta.0 B B
4 40 B0 L7l 100 — &0 HAJOIDC 30 (TeLm e B BX
=) 60 100 125 150 &0 HoJOIDC
& ™w 10 180 200 200 400 HEDVEDC TaleaeEE 12K T2 EzeE 125
Ragucel VoItage AUboiransiormer Type Fi0G Type W6
- 10 15 0 ) ] 150 HFCWFDC 3619144 L 35 1914.4) G
3 268 a B0 EO =] 180 HFOVFDC 42{1219.21 o B4 1137160 X
ﬂ 4 au B0 T 100 100 160 H.IDDC 41137161 o B4 (1371.6) ax
B 60 100 125 150 &0 HAJOIDC
] T 100 160 200 200 400 HED¥DC T21828.8) 12% TIiEzeE 12
] 180 200 200 200 A00 &0 HLOWLDC TaleaeEE 12K 12
T — 200 — 00 00 1200 HML: TaileaeEE 12% 126
Reduced Voltage PartWinding Type FI0G
1P 10 10 15 158 15 180 HFOVFDC 24 (808,58 4 X
2PW 20 5 40 4 40 150 HFOWFCC 245096 4 AxX
AW 40 B0 bz bzl ] 150 HFCWFDC A0TEL B 3 mazoEm B
— — — 100 128 180 HFCVFDC
&0 60 125 150 150 &0 HAJOIDC
APW L] L] 150 — — 400 HEDEDC 36 4.4 T & 26 m144m 6
1 125 — 50 200 400 HEDVEDC
P 160 160 260 el 360 &0 HLOA D TI{1aaees 12K T2 ez 12
Reduced Voltage Wie Dalta Opan Transtlan Type FalG Typa WEE
oD 20 i) 40 40 150 HFCWFDC A0TEL B 30 a0 B
au 40 T ™ B 180 HFCVFDC
oo 40 B0 — — — 50 HAJOIDC 42 (106681 X 42 11056.8) T
) T 125 150 150 =0 HAJORIDC
D — — 1560 — — 400 HEDVEDC 48(1218.2) e 42 11056.8) T
100 1% 200 50 300 400 HEDVEDC
YD 180 150 250 200 — &0 HLOWLDC TaleaeEE 12K T2 EzeE 12
Reduced Voltage Wye Delta Closed Transltion Type FatG Type WE0E
oD 20 = 40 40 A 180 HFCVFDC A2 (1068621 ™ A2 1108620 T
i u] 40 B0 — — — 250 HFOLVFDC 41137161 o B4 (1371.6) ax
&0 B 125 150 150 &0 HAJOIDC
D — — 160 — — 400 HED¥DC B0 [1624.00 10 &0 (1624.00 i
1 125 200 50 300 400 HEDVEDC
YD 180 150 50 200 — &00 HLOWLDC Ta1paee® 12% T2 (16206 12X
T Standard Combination Starter Units with HMCP Magnetio Only disoannsot have shart sirouit ratings of 65000 ampsres st 480 valts.
Opticnal HMCP combination starter units are available with 100,000 amperes ot 480 volbs,
T Opticnal Combination Starter Linits with Thermal-Mag netic bresker disconnects are available with either 65 000 ampsres or
100 000 amperes at 480 volts.
T Add Ginoh (1524 mrnl spacs for low spead disconnact.
T 4Z-inoh (10696.8 mm) space needad with Thermal-Magnetio Circu it Breaker. 42-noh (1212.2 mm) space needed with Thermal-Magnetio Cirouit Breaker.
T Raquires 28-inch (711.2 mm) wide structurs,
T 26-inoh 9144 mml space needed for Thermal-Magnetio Cirouit Breaker
T Raquirss 21-inch (522.4 mm) desp, 22-inoh (711.2 mm wide structurs,
W For starting spesd deconnsct, add G-noh (1624 mmi space.
Mote: For HMCP motor clnc it prote-c‘h:\rs confinuoug ampears ratlnge by motor hp_. gae Table 30.1-88 on P‘Egﬂ 20.1-20,
For mare infomation visit: www.EstanEla cirical com CADSTMITE
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MCC Freedom AFD Table

F-T-N | Cutler-Hammer
ok

Sheat 1247
Mastar TOC

Motor Control Centers — Low Voltage

Freedom & Advantage

Technical Data

SVX9000 1 — 30 hp at 480V Plug-in Adjustable Frequency Drive Units

Table 30.1-28. Plug-in Options

All Eatan's Cutler-Hammer standard units include a disconnect, an ac choks, autput [ Plugrin Opticns
reactor and a door-mountsd keypad. All plug-in units have a built-in Cynamic Optlon Boands =
Braking Circuit, M3 frame. Standard unit drives do notinclude a CPT. i3 Expardar T
Mote: Cutput reactor not Included on 240 W unfts, Standard on 280 - 500 W drives up to Ercoder Bcpander ®
126 hp (ST ratingi. Intarbus S Carmrnunications ey
Modbus Communications o
CT: Constant Torque drives are capable of produzing 200% starting torque PROFIBLIE= DP Communications T
for 10 seconds and are ratad 180%% overload for one minute, LorWarka Commun ications T
. . . . . Can ) (Slawmi C ioati T
;J;T: I'l.faarlahlel;ll'nr\ql.llja drives :?jr\e1 ‘?Soﬂable clrf p&af-duclng 200% starting torqus DELOEF;:;"CDJH:;";::T;;°’ fens 5
r 10 seconds and are rats % overload for one minute. S T ———
Table 30.1-27. SVE9000 Adjustable Frequency Drives — Dimensions in Inches (mm) PROFIBLIE DP (8 Connestor) T
- - n n - Modbus D9 Connector ]
CTINT MNominsl | CB Typs Standasrd Typiesl Options | Max. Option
Amperes | bp CT/VT [T Unit Space Unit Spoace Unit Space Plug-In Contral Ra lays
orWl  'HMCF [MCCE |Dim. | 00 | Dim.© _ [i% | Dim. [ 1 Belay o
ayn ]
200 240 Volts 2 Pelays &
38 -] 7 15 1964672 | 2x | 20 (W20 EX [-E
a7 1 15 B |1eEsna |ax |=0mezm |6 ax Other Optians _
B8 15 16 15 1BAETE | a0 20 mezey |EX A Automatic Bypasa Cirouit 2
7 2 15 16 |[igesma | a [0z e i Eyparsa Drive Toat Switch »
T 3 NEENEE N EREE T 7 Relay 120V Gontral with CBT .
16 B a0 40 2406006 | 4x |26 @144 X 42110668 [ TX 316PSIG ﬂmfm o
22 76 B0 B0 24060881 | 4% |28 0144 e | 4210868 T - - - -
an 10 B0 ™ WA | T | 4200219.2) e [B401ETLE [ 9X Dymamio Breaking Aesiotors o
' i
FE] 15 100 (100 |28@144) |7X 42012182 |ex [s400a7168 oK Graphics Keypad -
&7 20 100 126 WL | TH (420021920 |86 |B40037E | S Lin= Fuses ol
380 - 500 Vo lls FFIFilt=r @
25 1 7 15 1845721 | 2K A EEIEE Deduat to Femens Cutput Filter i
3 16 7 15 124573 | 3K B | 26 914 1 KL 2000 ft. (810 it DV/DIT Filter n
35 2 7 15 12457 | 3K B |26 214 =K -
5 3 15 B |weasin |ax X |36 a4 |&x Cnatput Contactar il
] 5 15 B |24(a08E |4X X a2 (1066 |7 Dual Dvereads o
1" 76 a0 26 24060881 | 4% e |42 0e6g T 3 Cantactor Bypase T
15 10 20 36 [ 240R00.60 |4X |/@144)  [&x 4210888 |TX W FITTEr
P4 18 a0 =) MiplaE | 4x |26 0144 e | 42 0eeg T NEMET s
n m 6O [=1) WML | B | 49012192 | e [BAATIE [ GX i |' ‘
34 25 50 o [ |6x [4eizies) |ex |sdpamie [ex FNEMMK""‘? Elae 1, Divinion 2
a0 0 100 100 631441 | 6K |4801219.2) |EX (8403716 [ex T Upto & Option Boards may be eclected.
Pleases pee SBCtion 32 for detailsd irfomme-

T For fusible disoonnect uses typical option unit.

Mote: Drive units fit Into & standard 20-inch (508.0 mm) wids MO structure,

tion,

T Al options wil | itintypical and maximum
option unit.

@ This option will fit in all unito.

T One of thess options will fit in & - 20 hp CT
at 420 frarne standard units, 1-30 hp CT
st 420°W typicsl and macimum option units.

® Al options wil | fitin maximum option unit.

T Upe with bypsss option,

@ DB resistors are to be mounted by the
austomer sxtarnal to the MCC

© Mot available for 240V unita

# AWT is mounted at the motor, Ses
Section 25 for Reflected Wave Trap (RWT).

Mete: Cutput reactor or DVDT filter not

raquirad for motor lasd lengths sharter than

100 Tesat {204 mj — 20 feet (2.1 m) for 2 hp

and elow), orwhen a RWT filter s usad at

the motor

Mote: Maxl mum motor 1ead length s 160

fest (43.8 m) for 1.5 hp and below, 2230 fest

{1006 ) for 2 hipand 400 fast (121.9 m)

for 2 hp and larger whan using a standard

OULpUE resctorn

Mote: Motor lead l2ngths up to 2000 feet

{B09.6 mj can be achlavad Dy using the KLC

OV Tilter.

CADE0400E

For mare information wisit www EstonElectrical.com
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MCC Freedom Main Sizing Table

Motor Control Centers — Low Voltage F-T-N | Cutler-Hammer
30.1-30 £ osdom & Advantage Juna 2008

Technical Data Master TOC

Table 33.1-60. Main Inceming Line and Feeder Circuit Breakers — Molded Case Circuit Breakers — Dimensions in Inches {mm)
Frames reflect standard circuit breakers, Unit spacings shown include sufficient space to terminate cables on any standard
breaker lug. If cable sizes excesd thoss listed, add 12-inch (304.8 mm) s pace for lug adapters.

Frame Cireuit Interrupting Capacity (k&IC) Main Unit Size Feeder Linit Size Maximum Cable Size
Size Bresker T See circuit breaker terminal
[Amperes) |Erame @ 240V 480V | BTG W Imohes (mm & ¥ Space |Inches imml | X Space dats for waristions.
160 HFD 100 ] 25 124572 T B ax 12 i304.89 X 4011 par Phasel
FOC 100 100 25
226 HFD 100 ] 36 1245721 T, B 3 181457.2 ax 4011 par Phasel
FOC 100 100 35
260 HID 100 -] 35 A0TENT B B 121457.2 ax 250 kormnil {1 per Phase)
JOC 100 100 25
400 HELD: 100 ] 25 AOTELNT B B 121457.2 4 260 kernil 2 per Phass) or
KD 100 130 50 500 komil {1 per Phasel
CHED® 100 -] 25 A0TE2LNT B B A0ITRLE B 2B0 kornil (2 per Phass) or
CKDCE 100 130 &0 500 kel {1 par Phase)
600 HLD 100 ] 35 24 iB0aE BET 4 A00TE2.008 B B0 komil (2 per Phase
LOG 100 10 50 A0TRLWT X
CHLDv T 100 -] 25 24 G086 BET 4 24 5096 B 4 500 komil (2 per Phass)
CLDC 3w 100 100 50 A0TELNT X
200 HMDL 100 &5 £ ATEAHT, BE BX A0ITELL D BX TED komiil (3 par Phass)
CHMOL Tk 100 L] 35 42128 T,BE L A2(1210.2) @ i TED komil (3 per Phassi
MOC 100 100 50 2 0EEaT.BE ™ A2 (1066.8) @ ™ TEO komil (3 per Phase)
CHHD® 100 &5 36 TrileesT.R 12% Ti1e2ee 12% e karnil (3 per Phass
CHDC® 100 130 &0
1200 HR T 100 -] 35 AR T BE | Tx A2 (1066.8) B ™ TEO komil (3 par Phassi
MOC 00 100 =11
CHWD 3% 100 ] 35 TrilaEsT.R 12X TLilazeE 12X e kornil (3 per Phase
CHDCEn 100 1 50
2000 ROV & 100 -] 50 Trilazem® 12X Trilazee 12% TEO komil (5 per Phase)
ROC & 100 100 &5
CRD = 100 ] 50
CRADCE 100 10 a6
2600 RD 100 -] 50 TIilazee OF 12X Trilazee 12% TEO komil (5 per Phase)
ROC 100 100 &5
D For 100% rated application, pleass refer to Page 214-81 Application Information — 100% Rabed Cirouit Breakers.
T Tatap, B= bottom,
T 100% Rasted whan 907 cable is spplisd st TEC ampacity for 1008 rating. RMS 310 LS is required and inoluded in the prics.
T Add G-noh (1524 mm for top entry of incoming cables,
T Ingtall attop or cabls top entry or &t bottom for bottom cable emtryg
T MEMA 1 gasketed anly.
D Digitrip RMS 210015 io standard and included in the pricing.
T The rmain breaker requires the complete vertioal section. The rear is unusable.
® 2d-inoh (6096 raml wide.
2 Install sttop of vertioal section for top entry oable and &t bottom for bottom sntry.

Table 30.1-61. Dual Feeder Units — Molded Case Circuit Breakers — Dimensions in Inches {mm]

Maximum | Circuit Breaker | Interrupting Ratings (kAK) Enclcsure Width | Main Unit Size Fesder Unit Size Maxirnum
Amperss | Frame 240 | 480V | son Inzhes immi Inches imm) | X Space | Inches iImm | X Space Cable Siz=
S/ED HFD 100 ] 5 Standard i 12 (30481 x e above breaker
FOC 200 100 =1 20 B0 frame information
SO0 HFD 100 ] = 12 630481 2K
FOC 200 100 ]
100100 HFD 100 E5 ] 12 (30481 2
FOC 200 100 ]
100100 HFD 100 ] &5 12630481 2K
FOC 200 L] ]
150K150 HFD 100 ] ] 12 (30481 x
FDC 200 180 5
For mare information visit: www EatonElectrical.com CANSTMOME
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MCC Freedom Motor Circuit Protection Table

E-T-N | Cutler-Hammer Motor Control Centers — Low Voltage

Freedom & Advantage

June X0E
bt T0C_|[ naen | .
TOC Technical Data
Maotor Protection Table 20.1-88. Motor Circuit Protector (MCP), Circuit Breaker and Fusible Switch Selection Guide
In line with 2005 MEC 430.6(4) Horsepowser | Full Load | Fuse Size NEL 43052 Recommended Cutler-Hammer
cirouit braaker, HMCP and fuse rating #JHEETFIE:!. r::;:’r'::“ Circuit Mator Cirouit
selections are basad on full load Breaker Fratestar Type HMCP
currents for induction motors running Time Delay | Non-Time Delay | Amperes [Type | Amperes | Adj. Range
at speeds normal for belted motors 30 Volts, 3-Phase
and mators with momnal torque 1 Y3 ] 15 I3 [=y] 7 -0
characteristics using data taken from 12 5.2 0 20 15 HFD | 1B 45150
MEC Table 130,250 (3-phase). Actual 2 6.8 15 25 15 HFD | 1B 45-150
motor nameplats ratings shall be used 2 2.6 - 30 - HD | 3o 01— 200
for selecting motor unning overdoad b 16.2 AN B0 0 HFD [ 30 G- 200
protection. Mators built special for low 712 22 40 70 & HFD- | 6O 150 GO
sp=eds, high torqus characteristics, 1o e 0 20 &0 i 150 G0
sp=cial starting conditions and 18 42 el 150 = HED | 100 200- 1000
TP 3 T 0 = 100 176 100 HFD [0 300- 1000
app".c:'t ions will r?ji':_'reagt.h'a; % 6@ 125 5 125 HED | 180 50— 1500
considerations as dsfined in the an &0 150 2500 150 HED [ 150 450 1500
application ssction of the MEC. A0 104 200 50 150 HFD | 150 TEO- 2600
P 7 £ B0 120 20 400 200 HFD [ 160 THO— 2600
Thess 5':"1‘:' “":‘“f::fc':'ﬂ?'ﬁarm'” S 0 1854 200 Bi0 5 HED | 250 1260 - 2500
requira the us= of a higher ratzd HMCF, 75 182 0 B0 200 HKD | 400 2000 - 4000
or at least one with higher magnetic 100 249 450 200 400 HED | 400 2000 — 4000
pickup settings. 125 BH &0 1000 00 HLD [ &0 1800 — G000
. . 160 ] 0 1200 a0 HLD |00 181000 — G0
:;‘L':’f_:::; :fl’;“sgl’;‘;;z:‘l::?: 200 = 1000 1600 00 HND |E0a 1800 - G000
lina with maximum rules given in 450 Volts, 3-Phase m
MEC 420.52 and Table 420.250. Bassd } . lg g 130 :g :g ; g} -g
on known characteristics of Eaton's 7 a4 H 18 e il 1-T0
Cutler-Hammer type breakers, specific 3 a8 10 15 15 WD | 15 5 - 150
units are recommended. The cumsnt T 7E E 75 = TTRER T
ratings ars no mare than the maxi- 712 1 ) 35 o+ R EN o0 — 00
mum limits set by the MEC rules for 10 i = 45 = HFD | a0 - 200
motors with code letters F toVoor 15 N 40 0 45 HFD [ 6O 150 - 500
without code letters. Maotors with 0 a7 E0 an &0 [l 150 — 50D
lower code letters will require further 25 M 5 1o o HFD [ 7O 210-T00
considarations. a0 a0 70 125 0 HED [ 100 200- 1000
40 B2 100 176 100 HFD | 100 200~ 1000
In general, thess selections were [0 3 125 200 10 R EE A50- 1500
based an: B0 v 150 160 126 HFD [ 180 ThHO - 2600
. ) 76 L1 176 200 160 HID | 180 Th0 - 2600
1. Ambiert — Qutside enclosure not 100 124 25 A00 176 HID [ 180 Tl - 2600
maore than 40°C (104°F). 125 156 200 T 226 HKD |40 2000 - 4000
. 160 10 2650 B0 250 HID | 4060 20080 - 40060
2. Motor starting — Infrequent 700 240 450 200 ®0 LEM | 600 1800 - 600
starting, stopping or reversing. S5 VoI, 3-Fhase
3. Maotor aceelerating time — 1 1.4 a [l 15 HFD | 2 ERET]
10 secands or less, 112 21 & 10 15 D | 7 21-70
2 2.7 & 10 15 HFD 7 Z1-T0
4. Locked rotor — Maximum &times 2 3.9 o 18 15 HFD| T 21-70
motor FLA. B 8.1 15 20 15 WD | 18 45150
) 3 T2 a 20 an 20 HFD | 20 a0 — 200
Type HMCP motor circuit protector 10 n 20 a5 = HFD | a0 o0 - 200
may not set at more than 1300% of 15 17 20 &0 40 HFD | a0 a0 - 200
the miotor full-load cument to comply 0 2 4 T ] HFD | 50 150 - GO0
with MEC 43062, (Except for NEMA 25 27 B0 an &0 HFD | &O 160 - GO0
Design B enargy high-afficianay a0 £ @ 100 @ HeD | o 210- 50
motors which can be sst up to 1700%.) a0 b &0 126 &0 HED | 100 300 1000
B B2 100 176 100 HFD [0 2001000
Circuit breaker selections are based B0 B2 10 200 125 HFD | 150 TEO- 2600
on types with standard intarrupting 76 i 160 250 160 HFD | 18D Th0 - 2600
ratings. Higher inte rrupting rating 100 9 175 200 175 HJD | 180 760 - 2600
types may b= required to satisfy 125 125 225 00 200 HID | 280 1260 - 2600
sp=cific systam application 180 144 200 450 26 HID | 280 1260 - 2600
recUrermE nts. 20 ez 260 BOD 200 HED | 404 20060 - 4000
For motor full load cumrents of 208 and
200 volts, increase the corresponding
230-valt motor values by 10 and 158%
resp=ctivaly.
CAME04001E For mare information wisit www EstonElactrical.com
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