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ELECTRICAL DESIGN REQUIREMENTS

SECTION 16000

ELECTRICAL DESIGN, GENERAL - 16010

A

Design Approach: Incorporate life-cycle considerations and a holistic approach with re-
spect to energy conservation, properly proportioned demand load considerations, emer-
gency power requirements, and power quality needs. Avoid over-designing of systems.

Related Work: All Electrical work to be performed shall be reflected in Division-16 specifica-
tions and/or on the Electrical Drawings. Any required electrical work related to other Divi-
sions of the specifications shall be shown on the Electrical Drawings and specified in Divi-
sion-16.

Division-13 Work: All work provided under Division-13 related to system equipment, de-
vices, conduit, wiring, etc., that is required by the nature of the work to conform to Division-
16 requirements, shall be included in Division-13.

1. All work provided under Division-13 shall be provided by the contractor supplying, fur-
nishing, and/or installing the requirements of the Division-13 work.

Existing Drawings: Drawings of existing facilities and underground utilities or systems may
not be accurate and shall be considered as informational only. Architect/Engineer shall ver-
ify field conditions applicable to the Project design to the extent existing conditions are not
concealed.

IEEE 1100-1992: Required criteria for the design of all Division-16 electrical systems.
Communications and Data Systems: The Architect/Engineer shall provide access points
and outlets for these systems in the facility design. Coordinate communications and data

systems design and communication duct bank design with the College Project Manger.

Ceiling Space: The design shall provide adequate space above corridor ceilings for electri-
cal power, signaling, communications, data, and security systems installations.

. Clear Space: The Architect/Engineer shall be responsible for determining locations and

meeting any clear space and in-sight requirements for the installation of electrical equip-
ment. Contract documents shall leave no question that clear space requirements can be
met, especially at duct heater terminal cabinets and HVAC VAV boxes.

Branch Circuit Design: Where anticipated loads are comprised of a high proportion of
equipment utilizing switched-mode power supplies, design in conformance to NEC 1999,
210-4 (FPN).

Separate Neutrals: Where fixtures with electronic ballasts are used, and for receptacles
intended for the connection of computers or peripheral equipment in administrative or class-
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room space, specify separate neutrals on all such circuits. Shared neutrals will not be ac-
ceptable.

K. Products: Equipment and materials of the same type of classification and used for the
same purpose shall be products of the same manufacturer.

L. Classrooms and Instructional Spaces: Provide communications/data infrastructure con-
sisting of lighting with motion detection sensors, emergency power, lighting control, audio-
visual, voice, data and electrical distribution.

1. Audio-visual screens shall be electrically powered at the Central Campus.
Multi-media: Provide connectivity for a classroom multi-media podium and an empty
conduit for television installation

3. Voice Evacuation System: Provide for public assembly areas such as lecture halls,
auditoriums and libraries

4. Laboratories: Provide electrical power to all lab tables from adjacent wall surfaces in in-
stances where the laboratory does not have a raised floor system. Ceiling drops for
electrical power shall not be used under any circumstances without the College Project
Manager's written authorization.

M. UL Approval: All electrical current consuming or generating equipment shall be UL ap-
proved and have a UL label containing registration numbers. Where materials do not bear a
UL label, a certificate of compliance shall be furnished with the equipment submittals.

N. Coordinated Short Circuit Current Calculations: The Architect/Engineer shall perform to
determine the proper sizing of circuit breakers in accordance with NEC Section 110-9 and
110-10. Submit calculations to the College for review prior to final construction document
submittal. Include calculations on the Electrical Drawings.

O. Voltage Drop Calculations: To meet NEC recommended minimum of 3 percent voltage
drop, the Architect/Engineer shall specify the following:

1. #12 Wire: 120V 20A circuit 0 to 50 feet to the farthest outlet; 277V 20A circuit 0 to 100
feet to the farthest outlet.

2. #10 Wire: 120V 20A circuit 51 to 90 feet to the farthest outlet; 277V 20A circuit 101 to
200 feet to the farthest outlet.

3. #8 Wire: 120V 20A circuit 91 to 140 feet to the farthest outlet; 277V 20A circuit 201 to
300 feet to the farthest outlet.

4. Electrical design shall preclude any panel runs supplying these circuits from exceeding
the maximum distances and associated wire sizes noted above.

P. Aluminum products and materials including, but not limited to, raceways, boxes, and fittings
are not acceptable of permitted for electrical work.

ELECTRICAL AND COMMUNICATION ROOM REQUIREMENTS - 16025

A. Space: Maximum allowable space shall be allotted to electrical and communications/data
equipment rooms to provide ample clear space for the equipment provided and for future
needs.
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1. Communications/data equipment rooms shall be a minimum of 10-feet by 12-feet; mini-
mum size for closets shall be 8-feet by 10-feet.

2. Communications/data equipment rooms are not to be calculated as part of the 6 percent
space allocation for electrical and mechanical space under State Requirements for Edu-
cational Facilities.

3. Communications/data equipment rooms are to be include in the net square foot area of
the facility that is used to calculate the 6 percent space allocation for electrical and me-
chanical space.

4. Provide 20 percent additional wall space for future expansion.

. Drawings: Construction drawings shall contain enlarged floor plans at 1/2-inch scale of all
electrical and communications/data equipment rooms and closets showing the location of all
equipment in these spaces.

. Air-conditioning and Ventilation: Provide all telephone equipment and communica-
tions/data equipment rooms and closets with 24-hour air-conditioning. Provide all electrical
rooms and closets with air-conditioning unless provided with positive outside air ventilation.

1. Positive outside air ventilation shall utilize an exhaust fan and provide maximum filtering
of incoming make-up air to exclude dirt, dust and other deleterious air-borne substances.
2. Dropped ceilings are not permitted in electrical and communications equipment rooms.

. Doors: All electrical and communications/data equipment room doors shall swing out, pref-
erably to the exterior of the facility.

. Raceways: Terminate immediately adjacent to the cable trays or backboards. All conduit
type raceways, including through the floor stubs, shall terminate in an insulated throat, lay-in
lug bonding bushing (RACO 1213, or equivalent).

. Data/Com Outlets: Provide one in each electrical distribution room.

1. Provide a 3/4-inch conduit with pull string from each data/com outlet and from each se-
curity junction box to the telephone/communications/data backboard.

2. Five (5) data/com outlet 3/4-inch conduits may be grouped into a 12" x 12" x 6" junction
box with a 2-1/2 inch conduit with pull string run to the telephone/communications/data
backboard.

. Conduit: There shall be no more than two (2) 90-degree bends, or a total of 180-degrees of
bends in a communications conduit run from termination point to termination point.

. Data/Com Outlets: All flush wall data/com outlets shall be installed with a 4-11/16" square

and 2-1/8" deep knockout box with a two gang plaster ring finished plumb and flush with the
finished wall.

* * % % %
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D. Panel Board Directories: Typewritten indicating the as-built circuit information, and pro-
tected by a plastic covering. All panel schedules shown on the Drawings shall include the
following:

1. Location or room number and use indicated for each circuit (as-built documentation shall
show corrected information)

2. Load calculations

3. Panel power source

4. Conduit and conductor size from source

E. Color-Coding: Identify all systems by painting the designated color-code on all junction
boxes and covers using the following system:

1. Normal Power Black 8. Telephone Gray

2. Normal Lighting Blue 9. Sound System Light Blue
3. Emergency Light/Power Red 10. Energy Management Pink

4. Fire Alarm Orange 11. ATC/AC Control System Purple

5. Clock System Green 12. Computer/Conditioned Power  Yellow

6. Data Systems White 13. Security Burgundy
7. MATV Systems Brown

F. Post-Installation Identification: Identify concealed electrical systems with a small, adhe-
sive-backed colored dot attached to the ceiling surface below the junction box of the system
being identified. Color coding scheme shall be as required under "Color-Coding" above.

* * * % %

Basic Electrical Materials and Methods
16050 - Page 4 of 4





