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26 00 00 
 GENERAL ELECTRICAL REQUIREMENTS   

 
1. GENERAL  

A. Related sections: 
i. 00 00 07 – Design Professional Design Process Requirements 

ii. 00 00 08 – Design Professional Documentation Requirements & Deliverables 
iii. 00 00 13 – Designing Learning Environments 
iv. 01 41 26.06 – Dining Services 
v. 01 81 00 – Facility Performance Requirements 

vi. 01 91 13 – General Commissioning Requirements 
vii. 23 05 14 – Variable Frequency Drives 

viii. 23 09 23 – BAS  
ix. 26 05 19 – Low-Voltage Electrical Power Conductors and Cables 
x. 26 05 26 – Grounding & Bonding for Electrical Systems 

xi. 26 05 33.13 – Conduit for Electrical Systems 
xii. 26 05 43 – Underground Ducts and Raceways for Electrical Systems 

xiii. 26 09 23 – Lighting Control Devices 
xiv. 26 09 36 – Modular Dimming Controls 
xv. 26 09 43.16 – Addressable Fixture Lighting Control 

xvi. 26 22 00 – Low-Voltage Transformers 
xvii. 26 24 13 – Low-Voltage Switchgears/Switchboards  

xviii. 26 24 16 – Low-Voltage Panelboards  
xix. 26 24 19 – Motor-Control Centers 
xx. 26 32 00 – Packaged Generator Assemblies 

xxi. 26 41 00 – Facility Lightning Protection 
xxii. 26 51 00 – Interior Lighting 

xxiii. 26 56 00 – Exterior Lighting 
xxiv. 26 56 13 – Lighting Poles and Standards 
xxv. 26 56 16 – Parking Lighting 

xxvi. 26 56 19 – Roadway Lighting 
xxvii. 26 56 29 – Site and Building Entry Lighting 

xxviii. 26 56 33 – Walkway Lighting 
xxix. 26 56 36 – Flood Lighting 
xxx. 27 00 00 – General Communications Requirements 

xxxi. 33 71 18 – Electrical Underground Ducts & Manholes 
B. The Design Professional is recommended to refer to Sections 00 00 07 Design 

Professional Design Process Requirements, 00 00 08 Design Professional 
Documentation Requirements and Deliverables, and 01 81 00 Facility Performance 
Requirements before beginning design. 

C. Electrical Design Consultant shall locate the IT drops for BAS and Mechanical 
Equipment on the electrical drawings. 

D. Electrical Design consultant shall coordinate with the Mechanical Design consultant 
to ensure that hydronic, domestic, condensate, waste, etc. piping shall not be routed 
above electrical equipment (transformers, panels, switchgear, etc.). 
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E. Designing for Learning Environments 
i. In flat classrooms with movable furniture, regularly spaced wall-mounted 

electrical outlets should be provided at 18 inches above finished floor (AFF) 
spaced maximum 12 feet horizontally. In classrooms with fixed tables, duplex 
electrical receptacles will be provided every other seat on the work surface. 
Ensure that adequate convenience receptacles are provided on or near the 
instructor station.  

ii. Avoid power poles or other features that block views of instructors, 
markerboards, and screens. Additionally, floor receptacle covers shall be 
rated for pedestrian traffic and shall be mounted flush with the floor surface. 

F. Power Distribution Design 
i. For UGA Athens Main Campus Only: The power for campus originates at the 

main campus sub-station on UGA’s east campus. All medium voltage work on 
campus is performed by FMD. The Project Manager will provide guidance as 
to whether the cost of any required medium voltage work will be included in 
the Cost of the Work, the Bid, or if it will be a direct project cost. The Design 
Professional will coordinate with the Project Manager and FMD to verify 
which scope of Work that will be provided by FMD and which Work will be 
provided by the Contractor. Typically building service transformers and loop 
feed switches will be provided by FMD and installed by FMD. In some cases, 
FMD will supply and install 15 kV cables and associated splice kits and 
termination kits, and 2-hole compression lugs for transformer primary 
spaces (coordinate with Project Manager and FMD based upon project 
requirements and conditions). On new building projects, the Design 
Professional will include concrete duct banks and manholes for medium 
voltage primary to the utility transformer or loop feed switch and the 
associated pads for the utility equipment in their design documents.  

ii. The power for UGA Athens Health Sciences Campus and Board of Regents 
properties along South Milledge, Athens, Georgia is provided by Georgia 
Power. 

iii. Empty concrete duct banks, concrete pads, etc., related to the medium 
voltage Work will be by the Contractor, and FMD will set the building service 
transformers and install the associated medium voltage cabling for the 
primary. The Contractor shall provide and install all secondary service cable 
in concrete duct banks (to be included in Design Professionals’ design 
documents), using double-compression lugs, and make the final secondary 
connections to the utility transformer. 

iv. Electrical One-line diagram(s) showing incoming service(s), emergency 
generator(s), automatic transfer switches, switchgear/switchboard ratings, 
breaker sizes and feeder sizes shall be furnished for each facility. All 
downstream equipment ratings such as motor control centers (MCC’s) and 
panelboards, etc., shall be indicated. Existing one line diagram(s) shall be 
updated for all renovation projects. Partial one line diagrams are not 
acceptable. When existing one-line diagrams are not available, an as-built 
one-line diagram shall be created based on the Design Professional’s field 
survey. All one-line diagrams shall include short-circuit ratings at all nodes in 
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the system, as well as arc-fault ratings. Electrical services (including utility 
transformer) shall be sized according to the demand load. The Design 
Professional shall apply industry standard demand factors in conjunction 
with NEC requirements in their calculations for the sizing of all electrical 
services including all electrical distribution equipment (distribution 
transformers, switchgears/switchboards, panelboards, etc.). 

v. Power riser diagrams for multistory facilities shall be furnished in addition to 
one-line diagrams.  

vi. Circuit breaker long-time and short-time trip settings shall be furnished as 
part of the engineering design. Settings shall be based on the circuit breaker 
coordination study which is an integral part of the engineering scope.  

vii. Power and lighting plans shall indicate all electrical apparatus including 
switchgears, switchboards, wall receptacles, panelboards, emergency 
generators, uninterruptable power supplies (UPS’s), MCC’s and HVAC 
equipment, light fixtures, etc., and all the associated wiring and conduits. 
The Design Professional shall calculate voltage drop on all circuits per NEC 
recommendations and size each individual circuit’s conductors accordingly. 
Notes instructing the Contractor to up-size circuit wiring over a certain 
distance will not be accepted. 

viii. Detailed schedules showing connected loads for each circuit shall be 
furnished for each panelboard. The schedules shall contain connected and 
demand kVA, type of load, location of load including room number and 
electrical characteristics such as number of poles and ampere rating for each 
circuit. Total connected load for each phase shall be furnished for each 
panel, as well as demand load. Panelboard schedules shall also contain mains 
ratings (225A/14 kAIC, 800A/42 kAIC, etc.) whether the panel is main breaker 
or main-lug only, operating voltage(s) (208Y/120V, 480Y/277V, etc.), number 
of phases (1 or 3 Phase), number of wires (3W or 4W), and general notes 
related to service entrance rating (if applicable), NEMA enclosure rating (1, 
3R, 4X, etc.), top or bottom feed, and mounting type (flush, surface, etc.). For 
all switchgears, switchboards, or panelboards, all loading between phases 
shall be designed to be balanced at maximum +/- 10% between any 2 
phases. 

ix. Electrical load tabulation and calculations shall be provided to the UGA 
Project Manager. The Project Manager will coordinate with FMD to confirm 
acceptance of the Design Professional’s design for the building service 
transformer capacity, associated pad, opening, and manhole sizes and 
locations, underground vault locations and size, and routing of all medium 
voltage concrete duct banks. Load tabulation shall include types of load such 
as lighting, heating, chillers, air handlers, pumps, elevators, general purpose 
outlets, dedicated outlets for dedicated equipment, etc. A diversity factor for 
each type of load shall also be included. This task also serves as the basis to 
determine switchgear capacity. 

x. All existing equipment (switchboards, panelboards, motors, circuit breakers, 
transformers, disconnect switches, conduit/wiring, etc.) that are associated 
with the project shall be verified and assessments shall be made if 
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modifications and/or upgrades are required. All existing panelboards 
associated with the project shall be surveyed and recorded by the Design 
Professional.  

xi. Design Professionals shall furnish design associated with secondary feeders, 
duct banks, and the routing to the incoming service switchgears. Design 
Professionals shall instruct Contractors to furnish and install all medium 
voltage concrete duct banks with either 6-inch or 5-inch diameter conduits 
each with two (2) 200 lb. test nylon pull strings, manholes, vaults and 
transformer pads as required.  

xii. Building service transformers and their primary and secondary duct banks, 
outdoor switches, etc., shall be located on the electrical site plan, as well as 
the routing of all concrete duct banks (both medium voltage primary & low 
voltage secondary). 

xiii. Electrical equipment, disconnects, conduits etc., shall be independently 
supported per the NEC, and not secured to mechanical equipment and 
ductwork.  

xiv. Transformer CT Sizing Table provided for general reference below: 
 

12.47Y/7.2kV-480Y/277V LIQUID-FILLED, PAD-MOUNT TRANSFORMERS 

kVA FLA 125% FLA O.C. DEVICE PREFERRED CT TURNS RATIO ALTERNATE CT TURNS RATIO 

150 180.4 225.5 225A/200A 250 TO 5 200 TO 5 

225 270.6 338.3 350A/300A 400 TO 5 300 TO 5 

300 360.8 451.1 450A/400A 500 TO 5 400 TO 5 

500 601.4 751.8 800A/600A 800 TO 5 600 TO 5 

750 902.1 1,127.6 1200A/1000A 1200 TO 5 1000 TO 5 

1000 1,202.8 1,503.5 1600A 1600 TO 5 NONE 

1500 1,804.2 2,255.3 2500A/2000A 2500 TO 5 2000 TO 5 

2000 2,405.6 3,007.0 3000A 3000 TO 5 NONE 

2500 3,007.0 3,758.8 4000A 4000 TO 5 NONE 

3000 3,608.4 4,510.5 4000A 4000 TO 5 NONE 

 

12.47Y/7.2kV-208Y/120V LIQUID-FILLED, PAD-MOUNT TRANSFORMERS 

kVA FLA 125% FLA Sec. O.C. Device PREFERRED CT TURNS RATIO ALTERNATE CT TURNS RATIO 

150 416.4 520.4 600A/500A 600 TO 5 500 TO 5 

225 624.5 780.7 800A 800 TO 5 NONE 

300 832.7 1,040.9 1000A/1200A 1000 TO 5 1200 TO 5 

500 1,387.9 1,734.8 2000A/1600A 2000 TO 5 1600 TO 5 

750 2,081.8 2,602.2 3000A/2500A 3000 TO 5 2500 TO 5 

1000 2,775.7 3,469.7 4000A/4000A 4000 TO 5 3500 TO 5 
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xv. Prior to completion of Schematic Design, the Design Professional shall 
confirm with UGA Project Manager if the Contractor shall hire 3rd party NETA 
certified testing agency to perform ANSI/NETA ECS in conjunction with 
ANSI/NETA MTS for renovations. 

xvi. For all switchgears, switchboards, or panelboards, al loading between phases 
shall be designed to be balanced at max. +/- 10% between any two surfaces. 

G. Lighting plans shall be furnished to show all lighting fixture layouts including 
emergency lights with circuits, switches, wire and conduit sizes indicated. Lighting 
plans showing only lighting fixture layout are not acceptable. Lighting panelboard 
schedules and lighting fixture schedules shall be furnished. The Lighting Fixture 
Schedule shall include for each fixture: fixture designation (A, B, A1, B1, X1, X2, OA, 
OB, etc.); fixture description; manufacturer(s); complete manufacturer(s’) part 
number(s); lamp type; / number of lamps (if not LED); lumen output for LED lighting 
fixtures; operating voltage; operating wattage or volt-amps; mounting type; 
mounting height; specific remarks or notes for individual fixtures (if required). If all 
lighting fixtures associated with a project are 4000K LED, a general note within the 
Lighting Fixture Schedule will suffice for the lamp type and color temperature 
columns.  

H. Prior to installation of electrical appurtenances, contractor shall coordinate a 
meeting at the project site involving the electrical subcontractor, Design 
Professional, UGA Project Manager, and OUA Interiors to review the furniture layout 
plan(s) and coordinate electrical appurtenance locations with the plan prior to 
installation of outlets, switches, etc. that may conflict with the furniture layout. 
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26 05 13 
MEDIUM VOLTAGE CABLE 

 
1. GENERAL 

A. Related sections: 
i. 26 00 00 – General Electrical Requirements 

ii. 33 00 00 – General Utilities Requirements 
B. Design Professional shall specify Okonite “Okoguard URO-J” jacketed 15 kV medium 

voltage cable with aluminum conductor with copper concentric neutral in #4/0 AWG 
with full neutral or 500 MCM (kCMIL) with 1/3 neutral sizes or approved equal. 

2. PRODUCTS 
A. UGA only uses Okonite “Okoguard URO-J” 15 kV jacketed medium voltage cable with 

aluminum conductor and copper concentric neutral. 
i. Central conductor – Aluminum per ASTM B-609, Class B stranded per B-231.  

ii. Filled strand – Water swellable powder compliant with ICEA T-31-610 water 
penetration resistance and ANSI/NEMA Class A connectorability requirements. 

iii. Conductor and insulation screens – Extruded semi-conducting ethylene-
propylene rubber meeting or exceeding ICEA S-94-649. 

iv. Insulation – Meets or exceeds ICEA S-94-649 with 133% insulation level. 
v. Concentric conductor (neutral) – Bare, uncoated, soft drawn copper. 

 
See section 33 71 19 for Primary Concrete-Encased Ducts Detail and other details.  
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26 05 14 
MEDIUM VOLTAGE CABLE INSTALLATION – OUTSIDE CONTRACTOR 

 
1. GENERAL 

A. References 
i. The publications listed below form a part of this section to the extent 

referenced: 
a. American Society for Testing and Materials (ASTM) 
b. ASTM B8-11 (2011) Standard Specification for Concentric-Lay-Stranded 

Copper Conductors, Hard, Medium-Hard, or Soft 
c. Institute of Electrical and Electronics (IEEE) 
d. IEEE 386 (2016) Separable Insulated Connector Systems for Power 

Distribution Systems Above 600V 
e. IEEE 48 (2009) Test Procedures and Requirements For Alternating 

Current Cable Terminations 2.5 kV Through 765 kV 
f. IEEE 404 (2012) Cable Joints for use with Extruded Dielectric Cable 

Rated 5000- 138,000V and Cable Joints for use with Laminated 
Dielectric Cable Rated 2500-500,000V 

g. International Electrical Testing Association, Inc. (NETA) 
h. NETA ATS (2013) Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems 
i. National Fire Protection Association (NFPA) 
j. NFPA 70 (latest version adopted) National Electrical Code 
k. Occupational Safety and Health Administration (OSHA) 

B. Definitions 
i. Medium voltage power cables shall mean all cables rated 1001 to 35,000 volts. 

C. General Requirements 
i. Refer to Section 26 00 00 Electrical General Provisions as it applies to work 

specified in this section. 
D. Submittals 

i. The following shall be submitted in accordance with the Standards. Reference 
Section 01 33 00 Submittal Procedures in sufficient detail to show full 
compliance with the specifications.  

ii. Test Reports: Submit test reports in accordance with the paragraph entitled, 
“Field Testing”, of this section including insulation resistance test and direct-
current high-potential test. 

E. Qualifications of cable splicers shall be provided. 
i. Personnel performing splicing shall have a minimum of 5 years of experience in 

medium-voltage cable splicing and terminations of the type used in this project. 
Once a termination or splice has been started by a worker, the same person 
shall complete that particular splice. Each termination and splice shall be started 
and completed in one continuous work period. 
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2. PRODUCTS 
A. Splices 

i. Splice kits shall be furnished by Owner and installed by Contractor. 
B. Terminations 

i. All terminations shall be furnished by Owner and installed by the Contractor. 
C. Cable Pulling Lubricant 

i. Polywater “Dyna-Blue” heavy duty cable pulling lubricant, or approved equal, 
shall be provided by Owner for Contractor’s use. 

D. Cable Cleaner 
i. Shall be provided by Owner and installed by Contractor. 

E. Cable Tags in Manholes and at Terminations 
i. Polyethylene Cable Tags 

a. Provide tags of polyethylene that have an average tensile strength of 
4500 pounds per square inch; and that are 0.035-inch thick, non-
corrosive non-conductive; resistive to acids, alkalis, organic solvents, 
and salt water; and distortion resistant to 300 °F. Provide a one-piece 
nylon, self-locking tie at each end of the cable tag. Ties shall have a 
minimum loop tensile strength of 175 pounds. The cable tags shall have 
block letters, numbers, and symbols 1-inch high on a yellow 
background. Letters, numbers, and symbols shall not fall off or change 
positions regardless of the cable tags orientation. 

3. EXECUTION 
A. Installation 

i. Medium-voltage cables shall be installed in accordance with NFPA 70 (2020) 
National Electrical Code. 

ii. Verify existing phasing and phase rotation at each interface with existing 
equipment. Provide qualified personnel and the appropriate medium and low 
voltage test equipment as required to safely perform this phasing. Match and 
maintain existing system phasing and phase rotation at each splice and 
termination. 

iii. Cable shall be installed in underground duct banks and through manholes. 
iv. Protection During Splicing Operations: 

a. Waterproof protective coverings shall be available on the work site to 
provide protection against moisture while a splice is being made. Under 
no conditions shall a splice or termination be made with the interior of a 
cable exposed to moisture. 

v. Duct Cleaning: 
a. Ducts shall be thoroughly cleaned before installation of power cables. 
b. A standard flexible mandrel shall be pulled through each duct to loosen 

particles of earth, sand, or foreign material in the conduit. 
vi. Pulling Cables in Ducts and Manholes:  

a. All cable pulling equipment and tools shall be provided by Contractor. 
Pulling equipment shall utilize steel cable, not ropes. 

b. A pulling plan shall be submitted. 
c. De-watering of manholes may be required. This shall be performed by 

the Contractor as needed. 
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d. A sufficient number of trained personnel and equipment with two-way 
radio communication capability shall be employed to ensure the careful 
and proper installation of the cable. 

e. Cable reel shall be set up at the side of the manhole and above the duct, 
allowing the cable to enter through the opening, without reverse 
bending. Flexible tube guide shall be installed through the opening in a 
manner that will prevent the cable from rubbing on the edges of any 
structural member (manhole frame, duct, etc.). 

f. Two long-radius (30 inches minimum) quadrant block cable pulling 
sheaves and necessary jamb skid support shall be used at the pulling 
end to ensure that sidewall pressures during pulling will not be 
excessive. A dynamometer shall be used in the pulling line to ensure 
that the pulling force is not exceeded. The pulling force shall not exceed 
the smaller of allowable tension on pulling device, allowable tension of 
cable, or the tension which produces the allowable sidewall pressure. 

g. The allowable tension on the pulling device is 6500 pounds for pulling 
eyes and 1000 pounds for pulling grip (where allowed). The allowable 
tension on cable shall not exceed the value computed from the 
following equation: 
 
TM = 0.008 x N x CM 

 
Where:   

TM = maximum allowable pulling tension in pounds  
N = number of conductors in the cable 
CM = cross-sectional area of each conductor in circular mils 

 
h. The allowable sidewall pressure is the smaller of 500 pounds per foot of 

bend radius or the cable manufacturer’s recommended maximum 
value. The pulling plan submittal shall show the calculations for 
allowable tension and sidewall pressure as well as the anticipated 
tension and sidewall pressure for each pull in the project. 

i. Cable shall be unreeled from the top of the reel. Payout shall be 
carefully controlled. Cable to be pulled shall be attached through a 
swivel to the main pulling wire by means of a pulling eye. 

j. Pulling eyes shall be attached to the cable conductors of the 3-1/C 
circuit to prevent damage to the cable structure. The entire 3-1/C circuit 
must be pulled simultaneously. 

k. Minimum bending radius during cable pulling operations shall be 12 
times cable diameter.  

l. Cables shall be liberally coated with a suitable cable-pulling lubricant 
provided by Owner as it enters the tube guide or duct. Grease and oil 
lubricants shall not be used. Nonmetallic sheathed cables shall be 
covered with wire-pulling compounds when required which have no 
deleterious effects on the cable. Rollers, sheaves, or tube guides around 
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which the cable is pulled shall conform to the 30 inches minimum 
bending radius of the cable during the pulling operations. 

m. Cables shall be pulled into ducts at a speed not to exceed 50 feet per 
minute and not in excess of maximum permissible pulling tension 
specified by the cable manufacturer. Cable pulling using a vehicle shall 
not be permitted. Pulling operations shall be stopped immediately with 
any indication of binding or obstruction and shall not be resumed until 
such difficulty is corrected. Sufficient slack shall be provided for free 
movement of cable due to expansion and contraction. 

n. Cable splices made up in manholes shall be firmly supported on cable 
racks. No cable splices shall be pulled in ducts. Cable ends shall overlap 
at the ends of a section to provide sufficient undamaged cable for 
splicing. Cables to be spliced in manholes shall overlap the centerline of 
the proposed joint by not less than 2 feet. 

o. Cables cut in the field shall have the cut ends immediately sealed to 
prevent entrance of moisture with heat-shrinkable molded cable end 
caps. 

vii. Splices and Terminations: All splices and terminations will be performed by the 
Contractor. 

a. Splices shall be made in manholes. Splicing of cables shall be expedited 
to minimize exposure and cable deterioration. 

b. The cable concentric neutral wires shall be connected across each side 
of the splice. Bare connections of concentric neutral wires shall be shall 
be sealed via an additional outer covering. This outer covering shall 
consist of a heavy wall, heat shrinkable tubing containing adhesive 
material (mastic) that melts as heat is applied and the outer tubing 
shrinks to form a moisture-proof environmental seal. The splice shall 
meet the requirements of IEEE 404 for a 15kV rating and must be rated 
by the manufacturer for use on 15kV class feeder cable systems. The 
splice shall be of a cold shrink design that does not require any 
additional heat source installation. The cold shrink splice body must be 
of a molded design made of silicone rubber. The splice jacketing shall be 
of a cold shrink tubing made of EPDM rubber. Extra precautions shall be 
taken to seal around the exit area of the bare copper jumpers with an 
additional mastic per the splice manufacturer’s recommendations. 

c. Cable splices shall be field fabricated from splicing kits supplied by 
Owner and in accordance with the cable manufacturer’s 
recommendations for the type, size, and electrical characteristics of the 
cable specified. Cable splices in manholes shall be located midway 
between cable racks on walls of manholes and supported with cable 
arms at approximately the same elevation as the enclosing duct. 

d. Cable splices shall be installed on cable racks, which will minimize 
physical stress on the splice connections. Splices shall be supported at 
approximately the same elevation as the installed cable except where 
space limitations or existing cable length limitations make this method 
impractical or impossible. 
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viii. Cable Tag Installation: 
a. Install cable tags in each manhole and at each termination indicating 

MV circuit # and phase (A, B, or C). Install cable tags over the 
fireproofing and position the tags so that they are clearly visible without 
disturbing any cabling or wiring in the manholes and equipment. 

B. Field Testing 
i. After the installation of power cables has been completed, including splices, 

joints, and terminations, and before the cable is energized, each medium 
voltage cable shall be subjected to field testing in accordance with NETA ATS 
and the following requirements. 

ii. Test equipment, labor, and trained technical personnel shall be Contractor 
provided as necessary to perform the electrical acceptance tests. 

iii. All tests shall be recorded on pre-approved forms. 
iv. Arrangements shall be made to have tests approved by the Engineer. 
v. Each power-cable installation shall be completely isolated from extraneous 

electrical connections at cable terminations and joints. Safety precautions shall 
be observed. 

vi. Each power cable shall first be given an insulation resistance test using a meg- 
ohmmeter with a voltage output of at least 2,500-volts. Test shall be applied for 
a long enough time to fully charge the cable (no less than one minute). Readings 
shall be recorded as indicated on forms provided. Minimum reading shall be 
5000 meg-ohms at an ambient temperature of 68 °F. Readings taken at other 
than 68 °F ambient temperatures shall be corrected accordingly. 

vii. Upon successful completion of the insulation resistance test, the cable shall be 
subjected to a direct-current high-potential test. Maximum DC test voltage for 
new 15 kV cable shall be 40 kilovolts. 

viii. The installed cable shall be tested in no less than four (4) separate sections in 
addition to an overall test for the entire length of cable after all splices and 
terminations are complete. Submit for approval by the Engineer a testing plan, 
indicating the proposed testing points at the pre-commencement meeting. 

ix. All power sources for test equipment, including but not limited to generator 
power, shall be regulated so as to prevent voltage fluctuations. 

x. Leakage current readings and voltage decay readings shall be recorded as 
indicated in NETA ATS (2013) Acceptance Testing Specifications for Electrical 
Power Distribution Equipment and Systems and the test report. Final 
acceptance shall depend upon the satisfactory performance of the cable under 
test. No cable shall be energized until recorded test data have been approved by 
the Engineer. 

xi. Terminations shall be clean and dry and shall be tested per IEEE 48. 
Radiographic tests shall be performed on all terminations at the discretion of 
the Engineer to determine if voids exist in the termination. Unacceptable cable, 
splices, or terminations shall be reworked at no additional expense to the 
Owner. 



 

UGA DESIGN & CONSTRUCTION 
SUPPLEMENTAL GENERAL REQUIREMENTS & STANDARDS LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS & CABLES 
MAY 1, 2023   26 05 19-1 

26 05 19 
LOW-VOLTAGE ELECTRICAL 

 POWER CONDUCTORS AND CABLES  
 

1. GENERAL  
A. Related sections: 

i. 26 00 00 – General Electrical Requirements 
ii. 26 05 33.13 – Conduit for Electrical Systems 

2. PRODUCT 
A. All building power wiring shall be 600V copper, type THWN-2, THHN, or XHHW-2 with 90 

°C (194 °F) temperature rating for both dry and wet applications. 
B. Metal Clad (MC) cables are not allowed except in the following limited situations: 

i. MC cables are permitted to be installed in raised computer floors where utilized 
as air plenums. 

ii. MC cables are only permitted at lengths of 6'-0" or less and only for use a final 
connection to light fixtures or fire alarm devices. Additionally, cables shall be 
properly supported.  

iii. In some renovations, MC cables may be used in select situations pending prior 
variance approval in writing by the Project Manager. 

C. Conductors 
i. Specified gauge sizes refer to American Wire Gauge (AWG) copper conductors. 

All wire and cable shall be of soft drawn, annealed copper having a conductivity 
of not less than 98% of that of pure copper. Each wire shall be continuous 
without weld, splice, or joint throughout its length, uniform in cross section, and 
free from flaws, scales, and other imperfections.  

ii. No aluminum allowed.  
iii. All conductors shall have 600-volt insulation.  
iv. Conductors #10 AWG and smaller shall be solid.  
v. Conductors larger than #10 AWG shall be stranded. 

D. All conductor connections/terminations for </= 480V AC equipment shall be 
mechanically secure and electrically "solid" such as wire nuts, crimped full ring bolt-on 
terminals, split-bolt connectors, and bolted lugs.  "Stab" or spring-loaded connectors are 
not acceptable.  All such connectors shall be properly insulated for 600V AC.  All motor 
junction box connections shall be insulated connectors by Burndy, Cooper, Ilsco, Polaris, 
Thomas & Betts, or other approved equal. Wire nut connections within motor 
connection junction boxes are not allowed.  

E. Color coding: Outer covering of new conductors shall be color coded to indicate phase, 
neutral and ground. Color-coded tapes shall not be permitted. Colors shall be as follows: 

i. All grounding conductors: Green. 
 
 
 
 
 
 

ii. 208Y/120V wye system (208V delta system shall have no neutral):  
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Phase A   Black 
Phase B   Red 
Phase C   Blue 
Neutral   White 

 
iii. 480Y/277V wye system (480V delta system shall have no neutral): 

Phase A   Brown 
Phase B   Orange 
Phase C   Yellow 
Neutral   Grey 
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26 05 26 
GROUNDING & BONDING FOR ELECTRICAL SYSTEMS 

 
1. GENERAL  

A. Related sections: 
i. 26 00 00 – General Electrical Requirements 

B. Incoming building service shall be grounded per NEC. In most buildings, the power 
system is either 208Y/120V wye or 480Y/277V wye solidly grounded. 240/120V single 
phase services with grounded center tap neutrals are common in student apartments 
and fraternity housing.  

C. All buildings’ electrical services shall be provided with a grounding grid. The building 
main water service pipe shall not be used solely as the main grounding electrode. 
Dependent upon project requirements, “grid” may be as simple as a three 10’-0” long x 
¾” diameter copper clad steel ground rod triad with each ground rod buried a minimum 
2’-0” below finished grade and spaced 10’-0” apart horizontally forming an equilateral 
triangle, or a ground ring consisting of a buried bare, tinned copper grounding 
conductor connected to ground rods spaced 20’-0” on center around the perimeter of 
the building, and all vertical structural steel columns, re-bars of the foundation, 
incoming water service pipe within 5’-0” of its building entrance, etc. A separate 
grounding ring around the utility transformer pad shall be installed for the medium 
voltage side of a new building service (utility) transformer. It shall be separate from the 
building service grounding grid. Typically, a minimum of two separate grounding 
electrode grids shall be installed. If for any reason the Design Professional needs to 
specify less than the two separate grounding grids, contact Project Manager. 

D. All grounding connections between grounding electrodes and grounding electrode 
conductors shall have exothermic welds. 

E. For new facilities, at least one grounding test well shall be provided for each grounding 
grid. 

F. It is undesirable to have grounding electrode systems buried under concrete, but if the 
grounding electrode system must be buried under concrete, a test well for each ground 
rod buried under concrete shall be provided. In this case only, the top of ground rods 
shall be a minimum 12 inches below finished grade, but the grounding electrode 
conductors shall still be routed down and away from the ground rods at a minimum of 
24 inches below finished grade. The test well shall have a minimum 12 inches inside 
diameter for unobstructed access to ground rods buried 12 inches below finished grade 
and a screw down cap. It shall have a length of 24 inches and slotted up to at least 12 
inches below finished grade on at least two sides for grounding electrode conductor 
entry / exit. Leave a minimum of 3 inches of the top of each ground rod exposed (but 
still 12 inches below finished grade to top of ground rod) for ease of testing / 
maintenance access. The test well(s) shall be traffic rated in traffic areas. 

G. If there is a buried ground ring around the entire building, each of the perimeter steel 
columns in new buildings shall be bonded to its own ground rod with a #4/0 AWG bare, 
stranded, tinned, copper grounding electrode conductor down lead with the ground rod 
buried a minimum of 2 feet below finished grade, and a minimum 3 feet off the face of 
the building foundation. If buried under concrete, these ground rods shall have a test 
well as previously described. 
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H. All grounding electrode system underground (buried) bare copper wire shall be tinned.  
I. Any grounding resistance test with less than 25 ohms (per NEC) shall not be acceptable.  
J. For “isolated grounded” receptacles, the ground conductors shall be connected to the 

dedicated grounding electrode and not connected to the building grounding  
system.  

K. All motors driven by VSD’s (VFD’s) shall have shaft grounding rings, and shall be 
grounded to their source equipment grounding conductor with no more than 25 ohms 
in resistance measurement. 

L. Provide emergency generator with a separate ground. UGA switches the neutral at the 
automatic transfer switches (3 pole ATS vs. 4 pole ATS). Refer to National Electrical Code 
section 250.30, regarding separately derived systems. 

M. All grounding electrode connections to equipment shall be with a 2-hole lug.  
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26 05 33.13 
CONDUIT FOR ELECTRICAL SYSTEMS 

 
1. GENERAL  

A. Related sections: 
i. 26 00 00 – General Electrical Requirements 

ii. 26 05 19 – Low-voltage Electrical Power Conductors and Cables 
iii. 28 31 00 – Fire Detection & Alarm 

2. PRODUCTS 
A. Minimum conduit size shall be ¾-inch diameter. 

i. Exception: ½-inch flexible metal conduit or Type AC or MC is permitted for 
flexible connections to lighting fixtures and fire alarm devices in maximum 6’-0” 
length. 

ii. ½-inch conduit may be allowed in tight conditions in existing walls or ceilings; 
however, an approved variance is required from the Project Manager. 

B. Conduit for all fire alarm systems shall be red or painted red.  
C. All exposed conduit below 8’ in back of house, work room areas, mechanical rooms, etc. 

shall be galvanized rigid steel. 
D. All underground low voltage (0V up to 1000V) service secondary and other conduits 

shall be schedule 40 PVC transitioning to galvanized rigid steel at all elbows to include 
vertical members penetrating grade, unless otherwise specified. It shall also be encased 
in minimum 2 inches of 3000 p.s.i. concrete cover around entire circumference of outer 
conduit(s) with minimum 2 inches concrete separation between the outer 
circumferences of each conduit. 

E. All underground primary (medium voltage) conduit shall be either 5-inch or 6-inch 
diameter (confirm with UGA PM) Schedule 40-Type EB PVC transitioning to galvanized 
rigid steel at turn-up or turn-down elbows to include vertical members penetrating 
grade encased in minimum 3 inches of 3000 p.s.i. concrete cover around the entire 
exterior of the outer conduits’ circumferences with minimum 3” (three inches) concrete 
separation between the outer circumferences of each conduit. Steel reinforcing bars for 
concrete duct bank shall be required in certain circumstances depending on the path of 
the duct bank itself (beneath vehicular traffic-rated areas, railroad tracks, etc.). 

F. All underground conduits either turning upward or downward shall transition to 
galvanized rigid steel (galvanized rigid steel elbows) if not in concrete duct bank.  

G. Set-screw fittings are not allowed for conduit connections. As a minimum, EMT and IMC 
conduits shall have compression connection fittings, and all galvanized rigid steel 
conduit connections shall be threaded. 
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26 05 43 
UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS  

 
1. GENERAL  

A. Related sections: 
i. 26 00 00 – General Electrical Requirements 

ii. 26 20 00 – Low Voltage Transformers 
iii. 26 56 00 – Exterior Lighting 
iv. 33 71 19 – Electrical Underground Ducts & Manholes 
v. 33 72 00 – Pad-Mount Utility Transformers 

2. PRODUCTS 
A. All medium voltage duct banks for main feeders shall be 6-inch diameter (minimum 

conduit size may be minimum 5-inch diameter for other cases) schedule 40-Type A or EB 
PVC transitioning to galvanized rigid steel at turn-up or turn-down elbows to include 
vertical members penetrating grade, with minimum 3 inches of 3000 psi. or greater 
concrete encased around the exterior of the duct bank, and 3 inches of concrete 
between the outer circumference of each conduit. Design for duct bank spacers every 
five (5) linear feet. No exceptions are allowed. If top of duct has to be less than 18-
inches below finished grade, the top of the duct bank shall have a minimum of 4-inches 
of concrete cover. 

B. Duct banks crossing under vehicular traffic-rated areas and railroad tracks shall be 
reinforced with steel reinforcing bars (rebar) as required by Georgia Department of 
Transportation Standards. 

C. Provide and install a minimum of 1250 lb. test polyester pull tape in each empty conduit 
leaving a minimum of 4 feet excess for each pull-string at each end. 

D. The largest practicable radii for commercially available conduit elbows shall be used, 
and in all cases shall exceed the minimum radii to which the conduit can be bent 
without mechanically degrading the performance of the conduit per manufacturer 
recommendations. 

E. Concrete duct banks shall be natural (unpainted and untinted) concrete color, unless 
top of duct bank is less than 18" below finished grade, which will require duct bank 
concrete to contain a red dye to a concentration that renders the concrete to be visibly 
red, and not just a faint tint. 

3. EXECUTION 
A. Slope duct away from building entrances. 
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26 09 23 
LIGHTING CONTROL DEVICES 

 
1. GENERAL  

A. Related sections: 
i. 26 00 00 – General Electrical Requirements 

ii. 26 09 36 – Modular Dimming Controls 
iii. 26 09 43.16 – Addressable Fixture Lighting Control 
iv. 26 51 00 – Interior Lighting 

2. PRODUCTS 
A. All lighting control devices shall be manufactured by Lithonia Lighting Acuity Brands, 

Lutron, or Wattstopper.  
3. EXECUTION 

A. Occupancy based lighting controls system commissioning. 
i. Upon completion of the installation, the system shall be completely 

commissioned by the manufacturer’s factory authorized technician who will 
verify all adjustments and sensor placement to ensure a trouble-free 
occupancy-based lighting control system. 

ii. The manufacturer’s factory authorized technician, shall upon completion of 
the commissioning, provide a written report to the Contractor, Design 
Professional, and Project Manager indicating satisfactory completion of the 
Work. This report shall also indicate any corrective actions required on the 
part of the Contractor. 
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26 09 36 
MODULAR DIMMING CONTROLS 

 
1. GENERAL  

A. Related sections: 
i. 26 00 00 – General Electrical Requirements 

ii. 26 09 23 – Lighting Control Devices 
iii. 26 09 43.16 – Addressable Fixture Lighting Control 
iv. 27 41 00 – General Audio-Visual Systems Requirements 
v. 27 41 00.01 – Audio-Visual Control Systems 

vi. 26 51 00 – Interior Lighting 
B. Classroom Automated Lighting Presets Minimum: All classrooms shall have the 

following minimum presets as listed below. Refer to Section 27 41 00.01 Audio-Visual 
Control Systems for detailed information on audio-visual touch panel interface 
requirements with lighting. All classrooms shall have dimmable fluorescents or 
dimmable LEDs with low voltage or wireless addressable controls. For classroom 
lighting presets, refer to Section 26 09 36 Modular Dimming Controls and Section 27 
41 00.01 Audio-Visual Control Systems. Strategic zone switching (especially in smaller 
classrooms) may be approved through the variance process. Lighting systems shall 
operate independently from audio-video presentation systems, even when 
integrated together. The information is general guidance as to the recommended 
lighting configuration for each preset, but does not include and is not intended to 
specify every aspect of the required setting. Through the Project Manager, 
coordinate with the UGA Center for Teaching and Learning as needed. 

i. Preset / Scene 1 – Full On 

a. All light fixtures ON 

b. All dimmable fixtures set at full brightness 
ii. Preset / Scene 2 – Normal Projection Mode 

a. Fixtures in front third of room OFF.  

b. Any other fixtures in the room which produce noticeable wash on the 

projection screens should be OFF. 

c. Any spot lights or down lights which illuminate the instructors podium 
should be full on, unless they produce a noticeable wash on the 
projection screen in which case they should be dimmed or turned off. 

d. The lighting in rear two-thirds of room should be set to be 
comfortable for reading and writing but not overpowering the image 
of the video projection system. Options are as follows: 

1) If none of the fixtures in the room are dimmable then turn on 
half of the fixtures in the rear two-thirds of the room. 

2) If all of the fixtures in the room are dimmable then set them at 
a reasonable level (eg. 60%). 

3) If there are a combination of dimmable and non-dimmable 
circuits then choose a combination which is comfortable for 
reading and writing but not overpowering the projector image. 

iii. Last Preset / Scene – All Off 

a. ALL Fixtures in room OFF 
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b. There should be a delay from when this button is hit to when the lights 
are fully off. The delay should be long enough to allow the user to exit 
the room before the lights are fully off. 

C. Presenter Mode – For classrooms with whiteboard or blackboard behind projector 
screen. 

i. Preset / Scene 3 – Presenter Mode 

a. Fixtures in front third of room FULL ON. 

b. Any spot lights or down lights which illuminate the instructors podium 

should be FULL ON. 

c. Any spot lights illuminating the Whiteboard or Blackboard should be 

FULL ON. 

d. The light fixtures in rear two-thirds of room should be set as described 
for Preset 2 above. 

D. Movie Projector Mode 
i. Preset / Scene 4 – Movie Projection Mode 

a. Fixtures in front third of room OFF 

b. ANY other fixtures in the room which produce noticeable wash on the 

projection screens should be OFF 

c. The lighting in rear two-thirds of room should be set to be dim but with 
enough brightness to make it safe for audience members to walk in the 
aisles and stairways. Options are as follows: 

1) If none of the fixtures in the room are dimmable then turn on 
only the minimum number of fixtures in the rear two-thirds of 
the room. 

2) If all of the fixtures in the room are dimmable florescent lights 
then set them at the minimum dimming level allowed by the 
fixtures without flickering. Alternating fixture may also be 
turned completely off to provide a minimum safe level. 

2. PRODUCTS 
3. EXECUTION 

A. Test classroom settings with blackout shades and blinds closed to simulate nighttime 
usage. 
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26 09 43.16 
ADDRESSABLE FIXTURE LIGHTING CONTROL 

 
1. GENERAL  

A. Related sections: 
i. 26 00 00 – General Electrical Requirements 

ii. 26 09 23 – Lighting Control Devices 
iii. 26 09 36 – Modular Dimming Controls 
iv. 26 51 00 – Interior Lighting 
v. 26 56 00 – Exterior Lighting 

B. Relay output shall be clearly posted for future reference. 
2. PRODUCTS 

A. Acceptable manufactures are: 
i. Wattstopper Lighting Controls 

ii. Lithonia Lighting Acuity Brands 
iii. Lutron 

3. EXECUTION 
A. Training 

i. The Contractor shall include in the Cost of the Work or Bid sixteen (16) hours 
of on-site training and sixteen (16) hours of off-site technical support during 
the one-year warranty period. On-site training and off-site technical support 
requests will be initiated by and scheduled at the request of the Project 
Manager. End-User must be present at site during on-site training and off-
site technical support sessions. 
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26 22 00 
LOW-VOLTAGE DRY TYPE TRANSFORMERS 

 
1. GENERAL  

A. Related sections: 
i. 26 00 00 – General Electrical Requirements 

B. Transformers 30 kVA and smaller are allowed to be wall or ceiling mounted.  
C. Transformers larger than 30 kVA shall be floor mounted. If there are space restrictions, 

larger transformers can be ceiling hung from a “trapeze” type mounting arrangement or 
wall mounted only after providing signed and sealed documentation of evaluation by a 
Georgia registered structural engineer. 

2. PRODUCTS 
A. Building transformers for outlets and lighting shall be dry type with copper windings and 

voltage adjustment taps: (Minimum two pluses and two minuses) +5%; +2.5%; center 
tap (0%); -2.5%; & -5%. 

B. Transformer efficiency shall meet the latest Department of Energy requirements. Low 
voltage dry-type transformers shall be high efficiency with copper windings and an 80 °C 
rise. If approved by Project Manager, a product up to a maximum of 115 °C rise can be 
selected. Aluminum windings may be specified on a case-by-case basis where weight is a 
concern with prior written variance approval from FMD engineering via the Project 
Manager. 

C. “K” rated transformers shall be specified where required (such as data centers, labs with 
highly sensitive electronic equipment, etc.). Their “K” rating shall be determined by the 
Design Professional on the basis of their application. 
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26 24 13 
SWITCHGEARS AND SWITCHBOARDS  

 
1. GENERAL  

A. Related sections: 
i. 26 00 00 – General Electrical Requirements 

B. Switchgears or switchboards shall be provided for each incoming electrical service of 
800 amperes or higher.  

2. PRODUCTS 
A. Bus materials shall be copper or plated copper.  
B. All switchgears / switchboards shall contain a fully-rated neutral bus bar.  
C. Main overcurrent device shall be circuit breaker type. Fused disconnects are NOT 

acceptable.  
D. Breakers rated 800 amperes or higher shall be insulated case type with electronic 

tripping devices. Design Professional shall coordinate with FMD Engineering via the 
Project Manager for case-specific needs. 

E. Surge protection devices (transient voltage surge suppressors) and digital metering 
package shall be standard for all switchgears and switchboards. Automated Logic 
Controls (ALC) will provide a Veris “E50H5A” or equal power and energy meter with 
“U018” rope CT’s to be installed by the contractor in or adjacent to (in separate 
enclosure) the service switchgear / switchboard. It shall be programmed into the BAS by 
ALC.  

F. Design Professional shall coordinate with FMD Engineering via the Project Manager for 
case-specific needs for draw-out breakers. 

G. All switchgear / switchboard breakers shall be 100% rated, and each breaker shall have 
ground-fault protection. 

H. All switchgear / switchgear breakers rated for 400A (four hundred amps) or greater shall 
have electronic tripping devices. 

I. All switchgears / switchboards shall have short-circuit ratings greater than it’s short-
circuit rating as determined by the Design Professional’s short-circuit analysis of the 
respective electrical system it is employed in. 

J. Acceptable manufacturers are Schneider/Square D, Eaton/Cutler‐Hammer, and 
ABB/General Electric (ABB/GE). No exceptions. 

K. A breaker coordination study shall be performed on all new switchgear / switchboard 
installations to include all breakers downstream of the switchgear / switchboard as well. 
The instantaneous, long, short, and ground-fault time trip settings of each breaker shall 
be performed by the contractor and confirmed by the design and/or commissioning 
engineer prior to owner acceptance. 
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26 24 16 
PANELBOARDS  

 
1. GENERAL  

A. Related sections: 
i. 26 00 00 – General Electrical Requirements 

B. All panelboard circuit breakers shall be bolt-on type.  
C. All interior panelboard enclosures shall be equipped with “door-in-door” feature. 
D. All current limiting devices shall be circuit breakers. No fused switches are allowed. 
E. All electrical panelboard enclosures shall be NEMA rated for the environment in which 

they are specified to be installed. The Contractor is responsible for ensuring that this 
requirement is met and shall include related costs in the Base Bid or Cost of the Work. 

F. All panelboards shall have copper bus bars. 
G. Acceptable manufacturers are Schneider / Square D, Eaton / Cutler‐Hammer, and 

ABB/General Electric (ABB/GE). 
H. All panelboards shall have a short-circuit rating greater than it’s short-circuit rating as 

determined by the Design Professional’s short-circuit analysis of the respective electrical 
system it is employed in. 
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26 24 19 
MOTOR-CONTROL CENTERS 

 
1. GENERAL  

A. Related sections: 
i. 23 05 14 – Variable Frequency Drives 

ii. 26 00 00 – General Electrical Requirements 
B. Low voltage (600V and below) motor control centers (MCC) shall be provided for motor 

starters, feeder breakers for variable speed drives (VSDs) and other electrical equipment 
where practical. 

2. PRODUCTS 
A. The use of wall mounted starters shall be discouraged.  
B. All motor starters shall be across-the-line combination type with motor circuit 

protectors and hand-off-automatic (H-O-A) door switches with transformer type ‘red’ 
run indicating lights. Each motor starter shall also have a transformer type ‘white’ 
indicating light for overload condition (overload relay tripped). 

C. Control voltage shall be 120V or 277V.  
D. MCC bus materials shall be copper, tin-coated copper, or silver-plated copper.  
E. Minimum rating for vertical buses shall be 300 amperes unless otherwise specified on 

MCC one-line diagram. Horizontal main bus shall be fully rated for MCC and non-
tapered. 

F. All bus rating shall be braced for greater than or equal to RMS short-circuit amperage as 
specified on MCC one-line diagram by the Design Professional’s short-circuit analysis. 

G. Enclosure shall be NEMA 1 gasketed unless otherwise specified. 
H. Provide a continuous copper ground bus bar across the bottom of the MCC. 
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26 32 00 
PACKAGED GENERATOR ASSEMBLIES  

 
1. GENERAL  

A. Related sections: 
i. 26 00 00 – General Electrical Requirements 

ii. 26 05 26 – Grounding and Bonding for Electrical Systems 
B. Design Professional shall discuss with Project Manager to determine if the End-User 

requires a closed transition option. 
C. All new packaged generator installations require coordination of variances and EPA 

certifications. This coordination shall be initiated by the UGA Project Manager during 
the design phase with UGA Environmental Safety Division’s Environmental Affairs 
Program (706) 542-5801 and shall involve the Design Professional.  

2. PRODUCTS 
A. The fuel source shall be natural gas. Diesel fuel is not allowed without UGA and Board of 

Regents approval. 
B. The emergency power shall be fed through dedicated panelboards via automatic 

transfer switches equipped with by-pass switches. 
C. Transfer switches installed in conjunction with new generator installations shall be 4-

pole (switching neutral).  
D. Gas line capacity, line size, and pressure shall be confirmed by the natural gas provider 

for a given generator set. 
E. Provide either radiator mounted resistive load bank or separate pad mounted load bank 

as recommended by the generator manufacturer. 
F. Packaged generator assemblies shall be by Caterpillar, Cummins, Kohler, or Onan. 
G. New generators shall not be specified with attached load banks, however an extra spare 

100% circuit shall be provided on all new generators. 
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26 41 00 
FACILITY LIGHTNING PROTECTION 

 
1. GENERAL  

A. Related sections: 
i. 26 00 00 – General Electrical Requirements 

B. Design Professional shall provide code documentation of whether or not facility 
lightning protection is required. 

C. For situations where it is not required, coordinate with Project Manager to confirm if 
lightning protection shall be included in the Project. 

D. If system is required, as a minimum, the system shall be installed in a manner that 
allows UL Certification to be obtained. 
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26 51 00 
INTERIOR LIGHTING  

 
1. GENERAL  

A. Related sections: 
i. 00 00 13 – Designing Learning Environments 

ii. 09 50 00 – Ceilings 
iii. 26 00 00 – General Electrical Requirements 
iv. 26 09 23 – Lighting Control Devices 
v. 26 09 36 – Modular Dimming Controls 

vi. 26 09 43.16 – Addressable Fixture Lighting Control 
vii. 27 41 00 – General Audio-Visual Systems Requirements 

viii. 27 41 00.01 – Audio-Visual Control System 
B. Design Professional shall provide reflected ceiling plan for demolition and new 

construction drawings for lighting design.  
C. Lighting level shall conform to minimum IES Standards, UGA Standards, and 

applicable codes. 
D. During the design phases, provide manufacturers’ cut-sheets for basis of design of 

each proposed fixture to Project Manager for review and approval. 
E. Provide photometric analysis in footcandles for each space or area. 
F. Provide watts per square foot calculations for each space. 
G. Provide list to Project Manager of types of lamps selected for Project. For maintenance 

purposes, minimize the number of types of lamps if other than LED. The Lighting Fixture 
Schedule will suffice for this requirement. 

H. Locate fixtures so that maintenance of fixtures is not difficult and does not require a 
ladder over 20’ tall or lift.  

i. Light fixtures for stairwells shall not be placed so that access to the fixture 
must be from the stairs.  

ii. Design Professional is required to submit documentation to the Project 
Manager and receive location approval of any light fixtures that will require a 
ladder over 20’ tall or a lift to access fixtures. 

iii. Light fixtures shall be installed so that all maintainable parts of the fixture 
are totally accessible. 

I. For occupancy based light sensors, the Design Professional shall review length of 
time setting requirements for deactivation of lights with the Project Manager. 

J. Interior light fixtures adjacent to exterior windows shall be circuited and controlled 
separately from light fixtures in the same room that are remote to the exterior 
windows. This is to allow light fixtures adjacent to windows to be turned down or off 
during times of sufficient interior natural light. 

K. Classroom Lighting 
i. Proper lighting is an essential element of instructional spaces. Natural 

daylighting is encouraged, but must be easily controlled to allow for projected 
media to effectively be viewed by classroom occupants. Lighting needs are 
dependent upon classroom size, shape, whiteboard size, AV configuration, 
ceiling height, and window locations. It is important to ensure that the color 
temperature of light fixtures provided within each classroom is the same. 2’ x 2’ 
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fixtures are preferable to 2’ x 4’ fixtures, because they provide more even light 
levels and are more flexible with other ceiling / plenum equipment, but this 
should be confirmed with the project manager on a project-by project basis. 

ii. It may be desirable to provide wall lighting in large tiered classrooms, as these 
classrooms are more likely to have high walls. Light fixtures that project light 
downward is preferred over fixtures that project light upward, as these fixtures 
reflect light off of the ceiling. 

iii. Pendant lighting should be avoided in classrooms and presentation spaces to 
avoid blocking projection images. 

iv. Classroom functional lighting zones:  
 

Zone Description Average Foot 
Candle (fc) 
Guidelines 

Comments 

Zone 1 Main classroom lighting - student 
seating area: This zone should 
provide students adequate 
lighting to comfortably read and 
take notes in class. 

Typical: 40-50 
fc with 2:1 
max.-to-min. 
ratio 
Projection 
Mode: 5-20 fc 

Avoid light fixture and 
projected image conflict.  
Fixtures may be dimmable 
or have two lighting levels 
to be controlled by 
instructor. 

Zone 2 Instruction area - front of 
classroom and lectern area. This 
zone should provide visibility of 
the markerboard, as well as other 
demonstration areas, when the 
room lights are at full intensity. 

Typical: 40-50 
fc  with 2:1 
max.-to-min. 
ratio 
 
 

Markerboards should be 
evenly illuminated. 
 

Zone 3 Non‐projection markerboard 
wall -whiteboard that is not 
covered when the projection 
screen is in use. Lighting should 
allow the whiteboard to be 
utilized by the instructor while 
the projection screen is in use.  

Typical: 40-50 
fc with 2:1 
max.-to-min. 
ratio 
Projection 
Mode: 20-35 fc 

Ensure that the lighting in 
this area does not bleed 
over into the projection 
screen area. 

Zone 4 Projection markerboard - board 
that is covered when the 
projection screen is in use. Use 
the same requirements as Zone 3 

during non‐projection mode. 

Typical: 40-50 
fc  with 2:1 
max.-to-min. 
ratio 
Projection 
Mode: 1-10 fc 

Ensure that emergency 
lighting does not interfere 
with projected image. 
 

Zone 5 Instructor workstation. The 
instructor should be able to read 
notes and use AV equipment 
during projection mode. 

Typical: 40-50 
fc with 2:1 
max.-to-min. 
ratio 
Projection 
Mode: 20-35 fc 

Projection mode light 
level may be achieved 
with task lighting. 
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v. Lighting controls should be located near each entrance to the classroom, as well 
as on or near the instructor station. Switching to control lighting zones should 
be provided on or near the instructor station. When cost concerns prohibit the 
use of dimmable fixtures in classrooms, consider providing inboard / outboard 
switching to achieve the desired variable lighting scenarios. 

L. Design Professional is responsible for ensuring coordination of any pendant lighting with 
the projector screen to ensure there are no conflicts. 

M. Design Professional is responsible for ensuring control compatibility of lighting fixtures 
and accessories with the selected lighting control system. 

N. Downlighting shall be spaced at least 24” from textured (i.e. tiled) walls in order to 
mitigate the highlighting of tile lippage and other dimensional inconsistencies. 

2. PRODUCTS 
A. Linear fluorescent tubes, when required by other than LED applications, shall be 

either T5 or T8; however, mixture of these types of lamps in one facility is not 
allowed. 

B. Offices, laboratories, and classrooms are typically furnished with 2’ x 2’ and/or 2’ x 4’ 
recessed fixtures (troffers).  These fixtures shall be LED.  Recessed fixtures shall be 
Philips “EvoGrid”, “EvoKit”, or approved equals. All new 2’ x 2’ troffers shall have an 
efficacy of greater than or equal to 110 lumens/Watt, and 2’ x 4’ troffers shall have 
an efficacy of greater than or equal to 130 lumens/Watt. See manufacturer’s cut-
sheets at end of this section for the `EvoGrid’ complete fixtures and the `EvoKit’ 
retro-fit kits for existing fluorescent troffers. 

C. All offices and laboratories shall have dimming systems and/or zoning switching, 
and/or inboard and outboard switching. 

D. All classrooms shall have dimmable LEDs with low voltage or addressable controls. 
For classroom lighting presets, refer to Sections 26 09 36 Modular Dimming Controls 
and 27 41 00.01 Audio-Visual Control Systems. Strategic zone switching (especially in 
smaller classrooms) may be approved through the variance process. Lighting systems 
shall operate independently from audio-video presentation systems, even when 
integrated together. 

E. All interior lighting shall have a color temperature of approximately 4000K. If the 
Design Professional has design reasons for other than 4000K it should be discussed 
with the Project Manager and a variance submitted in writing for approval. Refer to 
Section 26 56 16 Parking Lighting for color temperature requirements in parking 
garages. 

F. MR16 halogen lamps are not allowed. 
G. Incandescent lighting is not allowed. 
H. High-intensity discharge lighting is not allowed except in research applications where 

it is required, and will be requested by the Project Manager. 
I. LED fixtures: Refer to Section 26 56 00 Exterior Lighting. The section entitled ‘LED 

Fixtures’ applies to interior LED fixtures. 
J. Housing Projects only: coordinate with Project Manager and End User for acceptable 

fixture selections. 
3. EXECUTION 

A. Warranty of LED Fixtures: UGA will seek written assurances from the manufacturer 
that the product will perform as claimed in terms of life.  
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i. Provide a written five-year on-site replacement of material, fixture finish, 
and workmanship. On-site replacement includes transportation, removal, 
and installation of new products. Finish warranty must include warranty 
against failure or substantial deterioration such as blistering, cracking, 
peeling, chalking, or fading. 

ii. Provide a written five-year replacement material warranty for defective or 
non-starting LED source assemblies. 

iii. Provide a written five-year replacement material warranty on all power 
supply units (PSUs), which are the LED drivers. 

iv. Provide a written five-year replacement warranty for luminaires producing 
inadequately-maintained illuminance levels at end of warranty period, as 
prorated from levels expected at end of useful life. For example, a luminaire 
expected to produce 70% of initial lumens at 100,000 hours would be 
expected to last over 11 years (continuous operation), so levels would be 
expected to be at 87% of initial at end of five-year warranty period. 
Warranty must cover all light sources (LED package, LED array, or LED 
module) including, but not limited to the LED die, encapsulate, and 
phosphor. If the expected useful life of the luminaire system is not 
maintained, the manufacturer must replace the light source(s) or 
luminaire(s) as needed at no cost to the Owner. 

v. Owner may request an optional ten-year replacement warranty for 
inadequately-maintained illuminance levels, finish of luminaire, power-
supply unit (PSU), or defective LED source assemblies. The terms of the 
extended warranty will be negotiated by the Owner and the luminaire 
manufacturer for an additional cost. 
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Signify Day-Brite ‘EvoGrid’ 2’x2’ LED Troffer 
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Signify Day-Brite `EvoGrid’ 2’x4’ LED Troffer 
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Signify Day-Brite `EvoKit’ 2’x4’ LED Troffer Retro-Fit Kit
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Signify Day-Brite `EvoKit’ 2’x4’ LED Troffer Retro-Fit Kit (page 2) 
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26 56 00 
EXTERIOR LIGHTING 

 
1. GENERAL 

A. Related sections: 
i. 26 56 13 – Lighting Poles and Standards 

ii. 26 56 16 – Parking Lighting 
iii. 26 56 19 – Roadway Lighting 
iv. 26 56 29 – Site & Building Entry Lighting 
v. 26 56 33 – Walkway Lighting 

vi. 26 56 36 – Flood Lighting 
B. Purpose 

i. The exterior lighting goal is to provide strategies which will ensure a consistently 
well-lit, safe and attractive campus. In addition, implementing these 
standardized specifications and practices will reduce light pollution and energy 
consumption campus-wide.  

ii. This lighting standard minimizes the problems created by improperly designed 
and installed outdoor lighting. It reduces problems with glare, sky glow, light 
trespass, and capitalizes on the reduction of energy and financial costs of 
outdoor architectural and landscape lighting.  

iii. Excessive glare can be troublesome and may cause safety problems. Light 
trespass reduces privacy, and higher energy use results in increased costs 
besides impacting the environment directly and indirectly. There is a need for a 
lighting Standard that recognizes the benefits of outdoor lighting and provides 
clear performance-based guidelines for its installation on UGA campuses. 
Appropriately regulated and installed outdoor lighting will contribute to the 
safety and welfare of the UGA community and greater Athens area.  

C. General Campus Requirements 
i. Quality exterior lighting is achieved by providing light where it is most needed 

without creating glare. In this fashion, smaller lamp wattages can be used to 
achieve a desirable effect. Energy consumption, maintenance and capital 
equipment costs can be reduced without sacrificing visibility or aesthetics. 

ii. Technical design criteria includes basic requirements such as lighting levels 
(illuminance), uniformity of light and balance of brightness (luminance) in 
addition to comments on trespass, night sky pollution and glare control. The 
technical design criteria, including but not limited to luminance levels, shall not 
be exceeded without an approved written variance issued by the Project 
Manager. If the Design Professional’s design does not meet the criteria in this 
document, the Design Professional shall incur charges (as a design error) to 
modify the installation to meet the requirements. 

iii. Design Professionals shall provide support documentation including 
photometric calculations, manufacturer's data sheets, and lighting fixture 
schedule(s). Refer to Section 26 51 00, under 1.C Lighting Fixture Schedules. 

iv. OUA recommends that Design Professionals be Lighting Certified by the 
National Council for Qualification of Lighting Professionals (NCQLP). The NCQLP 
has established the LC certification process, by which practitioners in lighting 
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and related fields, through testing, demonstrate their knowledge and 
experience across the lighting profession. 

v. Fixture Selection: All outdoor light fixtures installed on UGA campuses shall be 
either selected from the product group specified in the Standards, or submitted 
as alternates with all supporting data to be approved by the Project Manager. 
Alternates proposed will however have to exhibit construction, optical 
characteristics, and lamping of comparable quality as a prerequisite for 
consideration. 

vi. All exterior lighting fixtures shall be shown wired and circuited on either exterior 
lighting plans or as a part of electrical site plans. Lighting calculations shall be 
furnished to FMD for future references.  

vii. Direct burial cables are not allowed. All underground wiring shall be in minimum 
1-inch diameter Schedule 40 PVC conduits. 

viii. All exterior lighting fixtures shall be controlled by individual photocells. Time 
clock and/or group photo controls (with or without lighting contactors) are 
permitted under special situations. 

ix. All exterior lighting circuits shall be fed from lighting panels of the associated 
building. Tapping power from the building service transformer secondaries is 
not permitted. 

x. Exceptions 
a. Exceptions to this Standard include sports lighting, temporary lighting, 

lighting integral to historic structures, and emergency lighting. 
b. Any exceptions to this standard shall be reviewed by OUA on a case-by-

case basis. 
xi. Prohibitions 

a. Laser Source Light: The use of laser source light or any similar high 
intensity light projected above the horizontal shall not be permitted. 

b. Searchlights: The operation of searchlights shall not be permitted. 
c. Lamps: Low Pressure Sodium and High-Pressure Mercury Vapor Lamps 

in new installations shall not be permitted. 
d. Uplighting of new building facades and new landscaping is not 

permitted.  
D. Design Guidelines  

i. Minimize light trespass and glare. 
a. Light fixtures should be designed so that the light goes exactly where it 

is intended. Special care should be taken to include louvers, glare 
shields, or barn doors to the front of floodlight fixtures to prevent light 
pollution and direct glare. Extra light bouncing into the atmosphere 
interferes with the work of astronomers and can disrupt the 
neighboring buildings. Wherever possible, use cut-off or full-cutoff 
fixtures, as defined by the Illuminating Engineering Society of North 
America (IESNA). 

ii. Avoid overly bright lighting. 
a. The intent of lighting building entries and circulation areas is to enhance 

the best qualities of that building, not to become a "beacon" on 
campus. The brightest is not necessarily the best. Maintain a maximum 

http://www.iesna.org/
http://www.iesna.org/
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average illuminance level of 1-3 footcandles on all horizontal surfaces, 
in accordance with the Ninth Edition of the IES Handbook, depending on 
application. 

iii. Use “white” LED light sources.  
a. White LED light sources with a color temperature of 4000K are 

recommended for campus exterior lighting. 
b. In the white light category, LED lighting is swiftly growing as a viable 

technology. Use of LED fixtures on the campuses must comply with 
minimum performance and warranty criteria in this document. 

iv. Avoid “yellow” light sources. 
a. Do not use LED fixtures with less than 4000K color temperature.  

v. Design with maintenance in mind. 
a. Light fixtures shall be mounted in accessible locations so that the 

lighting can be maintained regularly. Specify fixtures that have simple 
mechanisms for lamp changing and captive hardware. 

vi. Connect lighting to a control system. 
a. Due to the difference between summer and winter daylight hours, 

lighting shall be connected to a photocell to turn fixtures on and a time 
clock to turn them off. The use of a dimming system or building 
automation is allowed in special applications with the approval of the 
Project Manager. 

vii. Design with efficiency in mind. 
a. Use the smallest wattage lamp source available in any given application 

to meet the desired light levels specified in section D5 to minimize 
energy consumption. Do not, however, compromise desired light levels 
as outlined in D5 to achieve higher efficiency. 

viii. Design with lamp color in mind.  
a. Specify lamps with a high color rendering index (>/= 70 CRI for exterior 

fixtures and >/= 80 CRI for interior fixtures) and a uniform color 
temperature. The UGA campus standard correlated color temperature 
(CCT) is 4000K.  

ix. Design with safety in mind.  
a. Safety and security are paramount in an exterior environment. Factors 

other than horizontal illuminance should be taken into consideration 
when considering lighting design for safety. Vertical illuminance, glare, 
color of light, uniformity, contrast, and heat are equally important in 
lighting design. The ratios of average-to-minimum and maximum-to-
minimum illuminance and luminance values shall be as per current 
edition of the IESNA Handbook’s recommended standards. 

b. Fixtures should be placed such that they cannot easily or readily be 
touched by individuals, but are easily accessible to maintenance 
personnel. No design will be accepted where light fixtures are located so 
as to not be easily accessible by maintenance personnel. 

c. At locations with CCTV cameras, special attention must be paid to the 
illumination levels and distribution because a camera perceives its 
surrounding very differently from the human visual system. The CCTV 
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manufacturer and security consultant must be consulted for vertical and 
horizontal illuminance requirements as well as uniformity requirements 
for the system. There might also be a requirement of using fixtures with 
specific optical characteristics. The lighting should be specified and 
designed to adhere to these requirements. 

d. Compliance with the IES guidelines and the light levels prescribed in this 
document is required. 
 

E. Required Light Levels 
i. Pedestrian Walkways 

a. Refer to Sections 26 56 33 Walkway Lighting and 26 56 13 Lighting Poles 
and Standards. 

ii.  Bikeways and Roadways 
a. Refer to Sections 26 56 19 Roadway Lighting and 26 56 13 Lighting Poles 

and Standards. 
iii. Surface Parking and Parking Garages 

a. Refer to Section 26 56 16 Parking Lighting. 
iv. Site and Building Entry Lighting 

a. Refer to Section 26 56 29 Site and Building Entry Lighting. 
v. Signage 

a. Signage lighting, when used, should comply with the following 
requirements: 

1) Fixtures illuminating signage shall have precision optics so as 
not to throw light beyond the sign. Specify appropriate shielding 
accessories for the fixtures 

2) Whenever possible, signage should be illuminated from above 
using shielded fixtures to restrict and avoid night sky light 
pollution. 

3) Lamping shall be LED light sources of 4000K CCT, and >/= 70 CRI 
(>/= 80 CRI for interior fixtures). 

4) Illuminance values measured vertically on the signage surface 
should not exceed 20 footcandle average maintained, with a 
maximum-to-minimum ratio of 4:1. For special applications that 
might require higher illuminance levels, OUA shall be informed. 

5) Fixtures used for signage applications should have lockable 
aiming, easy maintainability and wherever possible, integral 
transformers instead of remote (except in case of LEDs). 

vi. Demonstration Of Compliance 
a. Point-by-point photometric plans (in footcandles) of these applications, 

using software such as AGI32 or Visual, shall be provided for Owner 
review upon request. Point-by-point spacing shall be determined by 
FMD Engineering via the Project Manager on the basis of the size of the 
area to be lit, and boundary restrictions such as light pollution, etc. The 
calculations shall consider all light loss factors – lamp lumen 
depreciation, luminaire dirt depreciation and ballast factors. In case of 
fluorescent lamping, light losses expected due to cold weather shall be 
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accounted for in the design/specification of the system. Justification for 
deviating from the Standards shall be submitted to the Project Manager 
during the design development phase. 

F. LED Fixtures 
i. Introduction 

a. Projected life of LED sources and luminaires is a key component to 
payback scenarios in the University’s purchase evaluations; therefore, 
life claims provided by suppliers, typically 70% lumen maintenance at 
50,000 hours or greater, needs to be verified. 

b. Along with this issue, LED luminaires and retrofit lamps are being 
produced by many companies with varied experience in the lighting 
industry. In order to ensure that any product reviewed for application 
on the UGA campuses meet a standard performance benchmark, the 
following requirements will have to be met by the manufacturer. 

c. Unless there is a very good reason for not adhering to these 
benchmarks, the product will not be considered suitable for the 
University. 

ii. Materials and Fabrication 
a. Manufacturer of LED lighting systems shall utilize an advanced 

production LED binning process to maintain color consistency. All LED 
individual fixture types must be shipped at the same time and stored 
on-site to ensure that products have been produced from the same bin. 
Tolerances greater than 200K will not be acceptable. 

b. For exterior application, all white LED’s shall have a color temperature 
of 4000K, and a color rendering index (CRI) of 70 or greater (>/= 80 CRI 
for interior fixtures). 

c. The LED fixtures shall be operated at constant and carefully regulated 
current levels. LEDs shall not be overdriven beyond their specified 
nominal voltage and current. 

d. High power LED fixtures shall be thermally protected using one or more 
of the following thermal management techniques: metal core board, 
gap pad, heat sinks and/or internal monitoring firmware. Junction 
temperature of LED shall not exceed LED chip manufacturer’s 
recommendation. 

e. LED fixture housings shall be designed to transfer heat from the LED 
board to the outside environment. 

f. Where applicable, for wet location use, LED-based fixture itself shall be 
sealed, rated, and tested for appropriate environmental conditions, not 
accomplished by using an additional housing or enclosure. 

g. Fixtures used on the exterior building facades shall have a minimum 
IP65 rating. All LED fixtures and power/data supplies shall be provided 
by a single manufacturer to ensure compatibility. 

h. All LED fixtures (100% of each lot) shall undergo a minimum eight-hour 
burn-in test during manufacturing. 
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i. All LEDs used in the LED fixture shall be high brightness and proven 
quality from established and reputable LED manufacturers in business 
for greater than 5 years. 

j. LED fixtures shall be UL / ETL Listed. 
k. Manufacturer shall be able to provide supporting documentation of the 

product meeting third party regulatory compliance. At the minimum, 
LM79 and LM80 test results shall be made available. 

l. Manufacturer shall provide optical performance, polar diagrams, and 
relevant luminance and illuminance photometric data based on test 
results from an independent testing lab. 

m. White LED sources must meet the following requirements:  
1) Luminaires must be rated for -40 °C to +50 °C operation  

2) Duv tolerance of 0.001 ± 0.006  
3) Color Rendering Index (CRI): ≥ 80 
4) Luminaire manufacturer must submit reliability reports 

indicating that the manufacturer of the LED (chip, diode, or 
package) has performed JEDEC (Joint Electron Devices 
Engineering Council) reliability tests on the LEDs as follows: 

i) High Temperature Operating Life (HTOL)  
ii) Room Temperature Operating Life (RTOL)  

iii) Low Temperature Operating Life (LTOL)  
iv) Powered Temperature Cycle (PTMCL)  
v) Non-Operating Thermal Shock (TMSK) 

vi) Mechanical shock 
vii) Variable vibration frequency 

viii) Solder Heat Resistance (SHR) 
iii. Warranty of Led Fixtures: UGA will seek written assurances from the 

manufacturer that the product will perform as claimed in terms of life.  
a. Provide a written five-year on-site replacement of material, fixture 

finish, and workmanship. On-site replacement includes transportation, 
removal, and installation of new products. Finish warranty must include 
warranty against failure or substantial deterioration such as blistering, 
cracking, peeling, chalking, or fading. 

b. Provide a written five-year replacement material warranty for defective 
or non-starting LED source assemblies. 

c. Provide a written five-year replacement material warranty on all power 
supply units (PSUs), which are the LED drivers. 

d. Provide a written five-year replacement warranty for luminaires 
producing inadequately-maintained illuminance levels at end of 
warranty period, as prorated from levels expected at end of useful life. 
For example, a luminaire expected to produce 70% of initial lumens at 
100,000 hours would be expected to last over 11 years (continuous 
operation), so levels would be expected to be at 87% of initial at end of 
five-year warranty period. Warranty must cover all light sources (LED 
package, LED array, or LED module) including, but not limited to the LED 
die, encapsulate, and phosphor. If the expected useful life of the 
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luminaire system is not maintained, the manufacturer must replace the 
light source(s) or luminaire as needed at no cost to the Owner. 

e. Owner may request an optional ten-year replacement warranty for 
inadequately-maintained illuminance levels, finish of luminaire, power-
supply unit (PSU), or defective LED source assemblies. The terms of the 
extended warranty will be negotiated by the Owner and the luminaire 
manufacturer for an additional cost. 

iv. The following is a list of requirements for all LED light fixtures:  
a. UL / ETL listed as a whole assembly. 
b. Only accept fixtures with LED chips manufactured by Philips, Osram, GE, 

Nichia, Cree, Hitachi and Xicato. 
c. Provide LM80 test results from the LED chip manufacturer showing 

minimum 6000 hours of test time, conducted by the chip manufacturer 
using bare LED chips. 

d. Provide LM79 test results for the fixture for total lumen output, 
electrical characteristics, efficacy and color characteristics, conducted 
by the manufacturer of the fixture with LEDs installed in it. 

e. Provide L70 test results guaranteeing a minimum 70% of initial lumens 
at 50,000 hours, at full current and ambient temperature of the room / 
application that the fixture is designed for. 

f. Provide binning size of the LED chips. This indicates the amount of 
consistency and variation in color of the white LEDs. Recommended bin 
sizes are ±25K for premium interior spaces, ±75K for standard interior 
spaces and outdoor signage lighting, and ±150K for outdoor area 
lighting. 

g. Correlated Color Temperature (CCT) for the fixtures – UGA standard 
color temperature for interior & exterior lighting is 4000K, except for 
special applications. 

h. Color Rendering Index (CRI) of minimum 70 for exterior and 80 for 
interior lighting fixtures. 

i. Minimum 5-years warranty, see LED warranty section. 
G. Definitions 

Cutoff 
A luminaire light distribution where the candela per 1000 lamp lumens does not 
numerically exceed 25cd (2.5 percent) at an angle of 90 degrees above nadir, 
and 100cd (10 percent) at a vertical angle of 80 degrees above nadir.  

Fixture 
The assembly that houses the lamp or lamps and can include all or some of the 
following parts: a housing, a mounting bracket or pole socket, a lamp holder, a 
ballast, a reflector or mirror, and/or a refractor or lens, and a light trespass 
shield if required. 

Flood Light / Spot Light 
Any light fixture or lamp that incorporates a reflector or a refractor to 
concentrate the light output into a directed beam in a particular direction. 

Full Cutoff 
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A luminaire light distribution where zero candela intensity occurs at an angle of 
90 degrees above nadir, and at all greater angles from nadir. Additionally, the 
candela per 1000 lamp lumens does not numerically exceed 100cd (10 percent) 
at a vertical angle of 80 degrees above nadir.  

Fully Shielded Fixture 
A lighting fixture constructed in such a manner that all light emitted by the 
fixture, either directly from the lamp or a diffusing element, or indirectly by 
reflection or refraction from any part of the luminaire, is projected below the 
horizontal as determined by photometric test or certified by the manufacturer. 
Any structural part of the light fixture providing this shielding must be 
permanently affixed. 

Glare 
Light emitting from a luminaire with an intensity great enough to reduce a 
viewer’s ability to see, and in extreme cases causing momentary blindness. 

High Pressure Sodium 
A common lamp used to produce high intensity narrow spectrum light, typically 
described as “amber” or “yellow”. One of the most efficient light producers. 

IES 
Illuminating and Engineering Society. The lighting industry’s recognized 
technical authority on illumination. 

Lamp 
The component of a luminaire that produces the light (the bulb or LED board). 

  LED 
   Light Emitting Diode 

Light Trespass 
The shining of light produced by a luminaire beyond the boundaries of the 
property on which it is located. 

Lumen 
A unit of luminous flux. One footcandle is one lumen per square foot. For the 
purposes of this standard, the lumen-output values shall be the INITIAL lumen 
output ratings of a lamp. 
 

Luminaire 
A complete lighting system, and includes a lamp or lamps and a fixture. 

Metal Halide 
A common lamp used to produce high intensity broad spectrum light, typically 
described as “white”. 

Refractor 
The clear or translucent “lens” containing the lamp. It can be made of glass or 
other polycarbonate compounds, and have a range of textures. Prismatic 
refractors are the most common, as they direct light in a more uniform, 
controlled manner. 

Semi Cutoff 
A luminaire light distribution where the candela per 1000 lamp lumens does not 
numerically exceed 50cd (5 percent) at an angle of 90 degrees above nadir, and 
200cd (20 percent) at a vertical angle of 80 degrees above nadir.  



 

UGA DESIGN & CONSTRUCTION 
SUPPLEMENTAL GENERAL REQUIREMENTS & STANDARDS EXTERIOR LIGHTING 
MAY 1, 2023   26 56 00-9 

2. PRODUCTS 
A. For Pedestrian Walkways, Bikeways, and Roadways – E1 

See Section 26 56 13 Lighting Poles and Standards for Specifications. 
E1.a. Fixture for Replacement of Existing Campus Fixtures on Poles (Metal Halide and 

Semi-Cutoff Classification with RACE optics) 
E1.b. Fixture for New Construction Campus Fixtures on Poles (Metal Halide and Cutoff 

classification with SE optics) 
E1.c. Fixture for New Construction Campus Fixtures on Poles (LED and Cutoff 

Classification) 
E1.d. Pole for E1.a., E1.b., and E1.c. 

 
B. For Building Entries – E2 

See Section 26 56 29 Site and Building Entry for Specifications. 
E2.a. RAB Lighting LED Wallpacks – LED 

 
C. For Parking Surfaces – E3 

See Section 26 56 16 Parking Lighting for Specifications. 
E3.a. Parking Surface Fixture – LED  
E3.b. Pole for E3.ab. 

 
D. For Parking Garages – E4 

See Section 26 56 16 Parking Lighting for Specifications. 
E4.a. Linear Fixture – CFL 
E4.b. LED Retrofit For Fixture E4.a. 
E4.c. Various Shapes Integral LED 
E4.d. Linear Integral LED 

 
E. For Interior Grid Ceiling Recessed Fixtures – E4 

See Section 26 56 16 Interior Lighting. 
E4.a. Recessed Grid Lay Fixture (Troffer) – LED 
E4.b. LED Retrofit For Fixture E4.a.  
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26 56 13 

LIGHTING POLES & STANDARDS 
1. GENERAL 

A. Related sections: 
i. 00 73 01 – Sole Source / Sole Brand 

ii. 26 56 00 – Exterior Lighting 
iii. 26 56 16 – Parking Lighting 
iv. 26 56 19 – Roadway Lighting 
v. 26 56 29 – Site and Building Entry Lighting 

vi. 26 56 33 – Walkway Lighting 
B. Concrete pole bases shall extend minimum 2 inches above finished grade in 

hardscaped areas, and minimum 3 inches above finished grade in landscaped areas. 
2. PRODUCTS 

A. For Pedestrian Walkways, Bikeways, and Roadways – Series E1 
B. See following product cutsheets for additional specification information on Series E1: 

E1.a. LED Fixture for Post Top Fixtures, New Construction, & Replacement of Existing. 
E1.b. Pole for E1.a. 
E1.c. LED Globe Fixture Replacement. 

C. Concrete pole bases shall extend minimum 2 inches above finished grade in 
hardscaped areas, and minimum 3 inches above finished grade in landscaped areas. 
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E1.a. 

FOR PEDESTRIAN WALKWAYS, BIKEWAYS, AND ROADWAYS 
LED Fixture for Post Top Fixtures, New Construction, & Replacement 

 

 
 



 

UGA DESIGN & CONSTRUCTION 
SUPPLEMENTAL GENERAL REQUIREMENTS & STANDARDS LIGHTING POLES & STANDARDS 
MAY 1, 2023   26 56 13-3 

 

 



 

UGA DESIGN & CONSTRUCTION 
SUPPLEMENTAL GENERAL REQUIREMENTS & STANDARDS LIGHTING POLES & STANDARDS 
MAY 1, 2023   26 56 13-4 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

UGA DESIGN & CONSTRUCTION 
SUPPLEMENTAL GENERAL REQUIREMENTS & STANDARDS LIGHTING POLES & STANDARDS 
MAY 1, 2023   26 56 13-5 

 
E1.a with TN3 adapter tenon for legacy poles 
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E1.b. 

FOR PEDESTRIAN WALKWAYS, BIKEWAYS, AND ROADWAYS 
POLE FOR FIXTURES E1.a. 

A. Note: 
i. UGA has sole brand approval for this product.  

B. LUMEC R80A-12-TBC1-BKTX, 12’-0” overall height, traditional styled cast aluminum 
base, extruded fluted aluminum shaft, black textured powdercoat finish, ½ x 18 inches 
double nut double washer anchor bolts. 

C. See following page for cut sheet of approved pole. 

 
 
 



 

UGA DESIGN & CONSTRUCTION 
SUPPLEMENTAL GENERAL REQUIREMENTS & STANDARDS LIGHTING POLES & STANDARDS 
MAY 1, 2023   26 56 13-8 

 
E1.c. 

FOR PEDESTRIAN WALKWAYS, BIKEWAYS, AND ROADWAYS 
FIXTURE FOR NEW CONSTRUCTION CAMPUS FIXTURES ON POLES 

LED Globe Fixture Replacement. 
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E1.c. 
SAMPLE PHOTOMETRICS SPACING OF 65 FT TYPE III – FOR PEDESTRIAN WALKWAYS,  

BIKEWAYS, AND ROADWAYS 
LED FIXTURE FOR NEW CONSTRUCTION (AS APPROVED) 
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E1.c. 
SAMPLE PHOTOMETRICS SPACING OF 65 FT TYPE V – FOR PEDESTRIAN WALKWAYS AND BIKEWAYS  

LED FIXTURE FOR NEW CONSTRUCTION (AS APPROVED) 
 

 
 
 
 
 

 



 

UGA DESIGN & CONSTRUCTION 
SUPPLEMENTAL GENERAL REQUIREMENTS & STANDARDS PARKING LIGHTING 
MAY 1, 2023    26 56 16-1 

26 56 16 
PARKING LIGHTING 

 
1. GENERAL  

A. Related sections: 
i. 26 56 00 – Exterior Lighting 

B. Surface Parking Areas 
i. Illuminance levels for most campus parking lots are based on low-use criteria, 

while a few parking areas fall into the medium-use category. Uniformity and 
glare control are the most important factors in parking area lighting design 
because they contribute the most to nighttime visibility. These factors should 
take precedence over measured light levels. Vertical illumination is also 
important for motorists to be able to see pedestrians or obstructions such as 
curbs or poles; it is also critical for facial recognition and threat detection. 
Finally, care should be taken to avoid shadows and minimize light pollution and 
trespass. 

a. Pole mounted IESNA full-cutoff fixtures or cutoff fixtures with max 2% 
upward lumens will be used for parking lot lighting. Off-street parking 
and small parking lots may be lit using the standard decorative pole 
provided illuminance requirements listed below are met. 

b. All parking lots on campus shall be illuminated in the same way. Provide 
a maintained average illuminance of 2 footcandle over the parking 
surfaces, with a minimum level of 0.2 footcandle at the ground plane, a 
minimum vertical illuminance of 0.1 footcandle measured 5’-0” above 
the ground plane, and a maximum / minimum uniformity ratio of 20:1 
(this means that if the minimum is 0.2 footcandle, the maximum 
footcandle level shall not be higher than 4.0 footcandles).  

c. These values are based on the Ninth Edition of the IES Handbook. 
Justification for exceeding the minimum standards shall be submitted to 
OUA during the design phase. 

C. Parking Garages 
i. Parking deck lighting shall be designed with two key principles in mind. First, idle 

modes shall be implemented during off-peak hours to reduce light pollution and 
energy consumption. Second, light trespass from the parking aisles and 
entrances shall be strictly contained. 

ii. All parking garages on campus shall be illuminated in the same way. Refer to the 
following table for minimum illuminance values and uniformity ratios to be 
achieved: 
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Minimum Illuminance Values and Uniformity Ratios 

 Minimum Average 
Horizontal Footcandles 

Maximum / Minimum 
Uniformity Ratio 

Minimum Average 
Vertical Footcandles 

Basic 1.0 10 : 1 0.5 

Ramps (Day) 2.0 10 : 1 1.0 

Ramps (Night) 1.0 10 : 1 0.5 

Entrance (Day) 
50.0 

Including Daylight 
Contribution 

 
25.0 

Including Daylight 
Contribution 

Entrance (Night) 1.0 10 : 1 0.5 

Stairways (Non-Egress) 2.0  1.0 

Lobbies 5.0 4 : 1 1.5 

 
a. Higher illuminance is necessary at the entrances during the daytime in 

order to provide a transition from the bright sunlit exterior into the 
comparatively low interior light level. The fixtures providing this 
additional light shall be circuited separately from the general lighting 
fixtures and placed on a timeclock to turn them off from dusk to dawn. 

b. If the garage has a top level that is open to sky, it shall have an 
maintained average illuminance level of at least 1 footcandle at the 
ground plane with a minimum maintained illuminance of 0.25 
footcandle, and a minimum average vertical illuminance of 0.25 
footcandle measured 5’-0” above the ground plane, and a maximum / 
minimum uniformity ratio of 15:1 (this means that if the minimum is 0.5 
footcandle, the maximum level shall not be higher than 7.5 
footcandles).  

c. Illuminance levels for parking decks are based on IESNA 9th edition 
handbook. 

d. Along with these requirements, the light exiting the parking garages 
needs to be controlled. In this effort, vertical illuminance levels on the 
perimeter wall surfaces facing into the garage shall not exceed 1 
footcandle maintained at any point. 

e. Lighting in garages containing CCTV cameras shall be coordinated with 
the security consultant. Depending on the model of camera used, a 
certain minimum vertical illuminance will need to be provided to 
properly allow the cameras to capture video. 

f. Light fixtures with atmospheric backgrounds shall be white in color so as 
to blend in. As an example, light poles mounted on top of parking decks 
shall be white. 

g. All new and renovated parking garages shall employ LED lighting with 
the following features and controls incorporated in conjunction with a 
dedicated lighting relay panel (Wattstopper or similar): 
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1) Daylight sensors and daylight responsive switching / dimming 
along perimeter of the garage, as determined by the lighting 
designer. 

2) The parking garage will be divided into zones based on 
circulation and occupancy patterns, and lighting at each zone 
will be controlled by astronomical timeclock and ceiling 
mounted occupancy / vacancy sensors strategically located to 
cover the zone. Timeclock will control the zones during the peak 
hours of the buildings, and the sensors will take over during off-
peak hours. The sensors will be set to an adequate delay to 
prevent frequent switching cycles. 

3) Sensors mounted to each fixture are not recommended, and 
will be reviewed on a case by case basis. 

4) Commissioning and programming of the systems shall be 
included in base bids of the projects.  

2. PRODUCTS 
A. For Parking Lighting – Series E1 
B. See following product cut sheets for additional specification information on Series E1: 

E3.a. Parking Surface Fixture – LED 
E3.b. Pole for E3.a 

  E3.c. Bracket options for E3.a. 
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E3.a. 
FOR PARKING SURFACES  

PARKING SURFACE FIXTURE – LED 
 

A. Specification 
i. LED replacement for conventional source full-cutoff fixtures, equal to Philips 

Lumec RoadStar, 4000K CCT with >/= 70 CR, available in IESNA Type II, III, IV, 
and V distributions, black powdercoat finish (or white, on top of parking deck). 

ii. Mountings shall be equal to Philips Lumec PC4, 6, OR 8, or PSA4. 
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E3.b. 
FOR PARKING SURFACES 
POLE FOR FIXTURES E3.a. 

 
A. Specification 

i. Equal to Philips LUMEC ATR64N round tapered Aluminum, Height to be 25', 
unless otherwise approved by Project Manager.  Finish to be Black (or white, on 
top of parking deck).  Wall thickness to be confirmed by a structural engineer.  
Round Tapered Steel version accepted on top of parking garages and on any 
Bridge or Overpass. 
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E3.c. 
FOR PARKING SURFACES  

BRACKET OPTIONS FOR FIXTURE E3.a 
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E4.a. 
FOR PARKING GARAGES  

GLOBE SHAPED – LED 
A. HID Fixture Specification 

i. Equal to KIM Lighting PGL7-LED fixture, 65W or 84W (as required), 4200K CCT 
with >/= 70 CRI, standard UV stabilized acrylic refractor lens, tamper resistant 
latches, integral fusing (1 for 1-pole / 2 for 2-pole circuits), -20 °F to 104 °F & 
IP65/IP66 rated, and standard white powdercoat finish. 
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E4.b. 
FOR PARKING GARAGES  

LINEAR FIXTURE – LED 
 

A. Fluorescent Fixture Specification 
i. Equal to Lithonia Lighting wet location, vandal resistant VAP LED fixture, clear 

polycarbonate lens, 4000K CCT with >/= 70 CRI, integral fusing (1 for 1-pole / 2 
for 2-pole), tamper-resistant and tool free stainless steel latches, standard white 
powdercoat finish, -20 °F to 104 °F & IP65/IP66 rated. 
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E4.c. 
FOR PARKING GARAGES  

LED RETROFIT FOR FIXTURE E4.b. 
 

A. LED Lamp Specification 
i. Equal to Bartco LED tube made of extruded aluminum / heat sink, extruded 

linear ribbed lens to hide direct view of emitters, 350mA driving current, installs 
in fluorescent sockets after bypass of fluorescent ballast, 4000K CCT with >/= 
80CRI. Mock-up strongly recommended before permanent installations. 
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E4.d. 

FOR PARKING GARAGES 
VARIOUS SHAPES INTEGRAL LED 

 
A. LED Fixture Specification 

i. Equal to Philips WideLite extruded aluminum construction with die-cast end 
caps, faceted reflector optics for indirect lighting with no view of LEDs, 350-
700mA driving current, 4100K CCT with >/= 70 CRI, integral dimming/occupancy 
sensor options.  
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E4.e. 
FOR PARKING GARAGES  

LINEAR INTEGRAL LED 
 

A. LED Fixture Specification 
i. Equal to BayLume extruded aluminum fixture with UV stabilized clean 

polycarbonate lens, Hi-Lo power option, surface / pendant mount, 5000K 
nominal CCT with >/= 70 CRI, -40 °C to +40 °C operation, all test results to be 
provided. Mock-up is a must before any determination of installation.  
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26 56 19 
ROADWAY LIGHTING 

 
1. GENERAL  

A. Related sections: 
i. 26 56 00 – Exterior Lighting 

ii. 26 56 13 – Lighting Poles and Standards 
iii. 26 56 16 – Parking Lighting 

B. On roadways, fixture spacing shall be maximized without compromising the technical 
design criteria. Additionally, roadway poles shall be placed only on a single side of the 
street to light the street unless strictly required to comply with the technical design 
criteria.  

C. Roads 
i. Collector (Intermediate Use) Roads 

a. Collector roadways shall be designed for an average maintained 
illuminance value (Eavg) of 0.9 footcandle and shall maintain an 
average/minimum uniformity ratio not exceeding 4:1 (this means that if 
the average number of footcandles at the ground plane is 0.9, the 
minimum footcandle level shall not be lower than 0.23 footcandles). 
These values are in accordance with the IES Handbook, Ninth Edition. 

ii. Arterial (Collector / Residential Use) Roads 
a. Arterial roadways shall be designed for an average maintained 

illuminance value (Eavg) of 0.6 footcandles and shall maintain a 
uniformity ratio not to exceed 4:1 average / minimum. (This means that 
if the average number of footcandles at the ground plane is 0.6, the 
minimum footcandle level shall not be lower than 0.15 footcandles.) 
These values are in accordance with the IES Handbook, Ninth Edition. 

iii. Local (Intermediate Use) Roads 
a. Local roadways shall be designed for an average maintained illuminance 

value (Eavg) of 0.7 footcandles and shall maintain a uniformity ratio not 
to exceed 6:1 average/minimum. (This means that if the average 
number of footcandles at the ground plane is 0.6, the minimum 
footcandle level shall not be lower than 0.12 footcandles.) These values 
are in accordance with the IES Handbook, Ninth Edition. 

2. PRODUCTS 
A. Refer to Section 26 56 13 Lighting Poles and Standards, and Section 26 56 16 Parking 

Lighting. 
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26 56 29 
SITE & BUILDING ENTRY LIGHTING 

 
1. GENERAL  

A. Related sections: 
i. 26 56 00 – Exterior Lighting 

ii. 26 56 13 – Lighting Poles and Standards 
iii. 26 56 33 – Walkway Lighting 
iv. 26 56 36 – Flood Lighting 

B. Building Entries: Lighting of building entrances provides a transition from a low exterior 
light level to much higher light levels inside while entering, and vice versa while exiting a 
building. As a rule, this lighting should follow criteria of exterior lighting discussed 
earlier, but with some alterations as described. 

i. Primary Building Entry Lighting 
a. This shall be provided by using wall surface mount or wall recessed 

fixtures, and ceiling surface or recessed fixtures where they can be 
easily accessed and relamped. No fixture shall be mounted above the 
height of 20’-0” A.F.G. without prior approval from OUA. 

b. Decorative fixtures shall be used in these locations only if approved by 
OUA. 

c. An average maintained illuminance value (Eavg) of 3.0 footcandles and 
an average/minimum illuminance uniformity ratio of 3:1 measured at 
the ground plane will be provided within the footprint of the entrance 
area. If these fixtures also function as emergency egress lighting, ensure 
that the egress criteria given below and as per NFPA are met. 

ii. Exterior Emergency Egress Lighting 
a. Emergency egress sources shall be mounted above the doors to 

minimize glare wherever possible. At secondary building entrances, a 
single LED fixture shall be centered directly above the door(s). Fixture 
selection must be approved by OUA. 

b. Provide an average maintained illuminance value (Eavg) of 1.0 
footcandles and an average/minimum illuminance uniformity ratio of 
10:1 measured at the ground plane. Lighting shall be designed to 
provide a minimum of 0.1 footcandle measured at the ground plane at a 
distance not less than 2 times the fixture mounting height and shall 
have IESNA full cutoff classification.  

iii. Service Area Lighting 
a. These shall be designed to provide the necessary average illuminance 

levels required based on the specific task in accordance with the IES 
Handbook, Tenth Edition. The luminaires used should be provided with 
shielding accessories such as glare shield, louvers or barn doors to avoid 
glare. As far as possible, fixed wall/column mounted full cutoff type 
luminaires shall be used for area lighting and adjustable floodlights shall 
be avoided due to light pollution concerns. 
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2. PRODUCTS  
A. For Site and Building Entry – Series E1. 
B. Refer to Section 26 56 13 Lighting Poles and Standards; site lighting may be a mixture of 

light poles and building entry fixtures. 
C. See following product cutsheet for additional specification information on Series E1: 

E2.a RAB Lighting LED Wallpacks – LED. 
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E2.a. 
FOR BUILDING ENTRIES 

LED WALLPACKS WITH LED LAMPING 
 

A. Specification 
i. Equal to RAB Lighting LED Wallpack (10, 13, 20-Watt Options), IESNA Full Cutoff, 

Fully Shielded Optics, Mount at 11-20’  
ii. Black powdercoat finish; Design Professional to seek approval for finish color 

variance if placed on light color walls.  
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26 56 33 
WALKWAY LIGHTING 

 
1. GENERAL  

A. Related sections: 
i. 26 56 00 – Exterior Lighting 

ii. 26 56 13 – Lighting Poles and Standards 
iii. 26 56 29 – Site & Building Entry Lighting 

B. Pedestrian Walkways / Bikeways (Adjacent To Roadways)  
i. Pedestrian walkways and bikeways adjacent to roads shall be designed for an 

average maintained illuminance value (Eavg) of 0.6 footcandle horizontal, and 1.1 
footcandle vertical, as measured 6’- 0" above ground, and shall maintain an 
avg/min illuminance uniformity ratio not to exceed 4:1. (This means that if the 
average illuminance at the ground plane is 0.6 footcandles, the minimum 
illuminance shall not be lower than 0.15 footcandles.) These values are in 
accordance with the IES Handbook, Ninth Edition. 

C. Pedestrian Walkways / Bikeways (Distant From Roadways) 
i. Pedestrian walkways distant from roads and bikeways adjacent to roads, a 

minimum average maintained horizontal illuminance value (Eavg) of 0.5 
footcandles to identify obstacles on the pavement, and vertical illuminance of 
0.5 footcandle measured 6’- 0" above ground, and shall maintain an 
average/min illuminance uniformity ratio not to exceed 5:1. (This means that if 
the average illuminance at the ground plane is 0.5 footcandles, the minimum 
illuminance level shall not be lower than 0.1 footcandles). Also important to 
security is a luminous environment, which extends out from the pavement and 
for a reasonable distance into the adjacent area. This extension should range at 
least six feet on either side of the pavement and have at least 1/3 of the value 
of the average illuminance level on the pavement. These values are in 
accordance with the IES Handbook, Ninth Edition. 

D. UGA does not allow the use of lighted bollards. 
2. PRODUCTS 

A. Refer to Section 26 56 13 Lighting Poles and Standards. 
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26 56 36 
FLOOD LIGHTING 

 
1. GENERAL  

A. Related sections: 
i. 26 56 00 – Exterior Lighting 

B. Existing ground-based flood lighting of building facades shall be phased out and are not 
allowed on new construction projects. For renovations, these types of lights are to be 
replaced with wall-mounted, dark-sky friendly (full cutoff or fully shielded) fixtures (as 
approved) or fixtures placed at the base of the structure rather than in the landscape. 
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