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EXECUTIVE SUMMARY 
 

Technical Report 2: the Electrical System Existing Conditions 
and Building Load Summary examines the John Paul Jones 
Arena located on the campus of The University of Virginia.  
The report discusses the power distribution systems and the 
communication systems that allow the arena to function at an 
optimal level on a daily basis.  Within each section is an 
analysis of the entire space starting at the service entrance 
moving through the building all the way down to individual 
equipment and panelboards.  An appendix at the conclusion of 
the report discusses ballast cut sheets and presents single 
line diagrams created from an in-depth look through drawings 
and specifications. 

 
The arena uses a radial-type electrical distribution system, 
and supplies the building with 480Y/277V, 3-phase power.  
Dominion Virginia Power is the utility supplier to the entire 
campus, with distribution points around campus feeding the 
individual buildings.  The power is supplied at 12.47kV to the 
main transformer, with (5) smaller transformers stepping the 
power down to 480Y/277V. 

  

Loads on the system are primarily lighting and mechanical 
equipment loads.  Lighting is typically powered by a 277V 
system, although some are powered by a 120V system.  The 
mechanical loads consist mainly of air-handling units and 
equipment fans that run on 480V power, with some running on 
120V power.  An emergency, diesel-powered generator is used 
as means to back-up the normal systems as well as provide 
for stand-by and life-safety systems. 

Sizing the service entrance was calculated using 3 methods: 
the square foot method, NEC load method and the actual 
building load method.  Each version has its own 
advantages/disadvantages, but all were pivotal in analyzing 
the incoming service to the arena. 
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ELECTRICAL SYSTEMS EXISTING CONDITIONS 
& BUILDING LOAD SUMMARY REPORT (30%) 
 
 
POWER DISTRIBUTION SYSTEMS 
 
 DRAWINGS: 
   

E800 – ONE LINE DIAGRAM – CENTRAL PLANT 
E801 – ONE LINE DIAGRAM – MAIN SWITCHBOARDS 

  E802 – ONE LINE DIAGRAM – NW & NE QUADRANTS 
  E803 – ONE LINE DIAGRAM – SW & SE QUADRANTS 
  E804 – ONE LINE DIAGRAM – EMERGENCY 
  E805 – ONE LINE DIAGRAM – SHOW POWER 
 
 
 SUMMARY DESCRIPTION OF DISTRIBUTION SYSTEM 

 
The electrical service for the John Paul Jones Arena is 
provided by the University of Virginia physical plant and 
is located on the northeast side of the site.   Primary 
service is run underground through a ductbank system 
where it is connected to 2 exterior pad-mounted switch 
gear units, with space for 2 future connections.  The 
service enters at 12.47KV and steps down to 480Y/277V 
using 4 transformers (2000, 2000, 1500, 1500 KVA) 
and 1 transformer at 4160/2400V (2500 KVA).  All 
transformers are owned and operated by the University 
of Virginia. 
 
The main transformers feed distribution panels 
throughout the building and are located on 3 levels: 
event, lower concourse and upper concourse.  The 
standard power branches are either run off 2000A or 
3000A feeders.  Additional transformers are located on 
each floor, within a given quadrant’s electrical room, 
where the voltage is stepped down to 208Y/120V. 
 
The emergency system is run from a four-cycle, diesel-
fueled, direct-injection generator mounted on a steal 
base with vibration isolation.  The generator is rated at 
2000KW and supports a main emergency switchboard. 
 
Throughout the system there are 6 automatic transfer 
switches, 3 in the central plant and 3 located around 
the arena.  All the switches are connected to the 
480Y/277V system and range from 70A to 1200A.  There 
is one designated for the life safety branch, legally 
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required as a standby system and the final one left as 
an optional standby system. 

  
UTILITY COMPANY INFORMATION 

 
The University of Virginia is supplied with all of its 
power from Dominion Virginia Power.  Dominion is one of 
the nation’s 10 largest investor owned electric 
utilities.   

 
  COMPANY:  Dominion Virginia Power 
  ADDRESS:  P.O. Box 26666 
      Richmond, VA 23261 
  WEBSITE:  http://www.dom.com/index.jsp 
  RATE:  .02232$ / KWH 
 
 
 SERVICE ENTRANCE 
 

The outdoor service is run from a series of ductbanks 
on the northeast side of the building.  There are two 
main entrances where the service breaks through the 
exterior:  the central plant and electrical room.  The 
first set of duct runs from utility manholes to the 
central plant, with the other ductbanks running along 
the east face of the building and connecting to the 
additional transformers located outside the main and 
emergency electrical rooms.  The switchgear is rated at 
15KV and 600A.  All meters are to be placed within the 
required spacing allowances as set out in the specs for 
meter location. 
 
The distribution system comes from one of three main 
centers located on the campus.  These centers are fed 
by the Dominion Virginia Power Company.  The actual 
power to the building is supplied by the University of 
Virginia after it is processed in these central hubs.  All 
switchgear is to be supplied and installed by UVA 
facilities. 
 
The normal and emergency distribution systems are 
located in separate rooms throughout the building. 

 
 
 VOLTAGE SYSTEMS 
 

The systems within the building are split between 
480Y/277V and 208Y/120V, with most wiring being 3 
phase with 4 wires. 
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The major equipment is located on the 480Y system, with 
all other equipment and panelboards being split between 
the 480Y and 208Y systems.  Transformers all have a 
primary voltage of the 480Y system with their secondary 
being the 208Y system.   
 
Luminaires and the lighting system are on either 277V 
or 120V systems, with the majority being 277v.  Building 
receptacles are a 120V system.  Mechanical equipment is 
mainly on the 480Y system, with the smaller equipment 
being placed on the 120V system. 
 

 
EMERGENCY POWER SYSTEMS 
 

The emergency power is provided by at 2000KW, 480/277V, 3 
phase, (4) wire 60 Hz diesel-fueled, direct-injected generator.  
This generator is pad-mounted and located on the event level.  
It feeds two main switchboards (MS-EM, MS-EM-CP) that are 
supported with four automatic transfer switches.  Each ATS 
is 4-pole, connected to the switchboards and has amperage 
levels of 225A, 600A and 1200A. 

 
ATS-1 (600A) is attached to MS-EM and is responsible for 
controlling the life safety branch and is connected to a main 
distribution panel (D3E-1NW1).   This switch will connect 
D3E-1NW1 with MS-1. 

   
ATS-2 (225A) is attached to MS-EM and is responsible for the 
elevators.  It is connected to a distribution panel (D3E-1NW2) 
located near the panel for ATS-1.  This switch will also 
connect panel D3E-1NW2 with MS-1 

ATS-3/4 (1200A) is attached to MS-EM and is mainly 
responsible for all the mechanical equipment throughout the 
arena.  It is connected to a distribution panel (D3E-1NW3) 
and will switch power between that panel and MS-1 and MS-2. 
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 LOCATIONS OF SWITCHGEAR 
 

The main electrical rooms are located on the event 
floor near the northeastern face, with the emergency 
electrical room being located right next to the main 
electrical room.  Each floor has between 2 and 4 
additional electrical rooms scattered around the arena.  
The rooms are centrally located in one of each of the 
four quadrants that the arena is broken up into.  All of 
the main electrical equipment and panelboards are 
located in their corresponding room, with the smaller 
rooms housing both normal and emergency power. 
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 OVER-CURRENT DEVICES 
  

The main over-current device of the substation is 
located on the primary side and rated for 15KV and 
600A with a 25000 AIC.  Protection is provided by fuses 
located on draw-out type breakers that are able to be 
removed and serviced if needed.  The fuses are K-rated 
and are 600A trip and 600A frame. 
 
The main panels have shunt trip and single-phase 
protection.  The switches will be 100 percent rated 
bolted pressure type with Class L fuse mountings. 
 
Branch over-current devices will be similar to the mains 
except they will have a minimum of three cycle delays for 
the indicated fault values.  According to specs, certain 
breakers will be equipped with shunt trips and coil 
clearing contacts. 
 
The typical distribution panels have standard thermal 
magnetic breakers.  This applies to the main and 
secondary breakers. 
 
The typical lighting panels are main lug only, but some 
of those on the emergency circuit are main circuit 
breakers (MCB).  The magnitude of the project allows 
for various sizes of panels to exist.  There are fused 
disconnects located in each electrical room to protect 
the panels. 
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 TRANSFORMERS 

The building has 5 main transformers that are 
connected to the service feeders and switchgear.  Four 
of the transformers run off 480Y/277V power, with the 
last one running off 4160/2400V.  All of these 
transformers are K-rated and are used to step down the 
utility service (12.47 KV) to the 480Y/277V building 
service.  There are normal power and emergency power 
transformers located on each floor in designated 
electrical rooms.  The smaller ones are used to step 
down the main system of 480Y to a system of 208Y/120V. 
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 SPECIAL EQUIPMENT 
 

The TVSS System (transient voltage surge suppression) 
is a special piece of equipment that the JPJ Arena uses 
on a majority of distribution panels.  It is used as a 
means to protect electrical devices from voltage spikes.  
A reason to use the TVSS is to protect against lighting 
strikes and when certain equipment is turned on and off. 

 
 
 LIGHTING LOADS 
  

The lighting systems for the arena are predominantly a 
mixture of fluorescent and metal halide fixtures with a 
few incandescent and halogen fixtures spread 
throughout the space.  The fluorescent luminaires are 
combinations of linear strips, downlights, wall sconces, 
step lights, pendants and recessed fixtures.  These 
systems are primarily used along the concourse level 
where pedestrian traffic is prevalent, as well as in the 
more private spaces of the arena including the locker 
rooms, training spaces, work areas and meeting spaces.  
The metal halide fixtures are a mixture of high bay 
pendants, recessed downlights, surface mounted 
downlights and step lights.  They are used around the 
concourse in coordination with the fluorescent fixtures 
to aid in pedestrian movement as well as in the main 
gymnasium for event lighting.  The combination of 
systems provides higher Illuminance levels through the 
spaces that have higher ceilings and are generally 
larger in comparison to the smaller spaces.  The 
catwalks above the arena floor use a system of quartz-
type fixtures. 

 
The exterior lighting systems follow those of the 
interior by using fluorescent and metal halide fixtures.  
The uniformity of systems makes it easy for the 
occupants to adjust from outside conditions to those of 
the interior.  It also creates visual unity between the 
interior and exterior through the large glass curtain 
wall that makes up the entry corridor.  The metal halide 
fixtures are pole mounted on the entrance colonnade to 
give a monolithic appearance and create a strong visual 
image upon entering the arena. 
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MECHANICAL & OTHER LOADS 
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SERVICE ENTRANCE SIZE 
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ENVIRONMENTAL STEWARDSHIP DESIGN 
 

There is no LEED rating for the building as discussed in 
the drawings and specs.   The building uses 
predominantly fluorescent and metal halide fixtures 
which cut down on energy consumption when compared to 
incandescent or halogen systems. 
 
The exterior cladding for the building is made up of 
historical Virginia Red Brick.  This method of renewal 
and recycling of material helps cut down on the need to 
import material from other areas as well as showing the 
importance the campus puts on unity and ties to the 
past.  

 
 DESIGN ISSUES 
 

One design issue that was looked at was the amount of 
voltage drop that occurs in the arena.  This is due to 
the large footprint of the space and the distance 
between the main electrical room and spaces on the 
opposite corner of the arena.  After performing a few 
sample calculations, it was found that most of the runs 
that would be in question are under the allowable 
percentage.  The NEC code states that there should be 
no more than 5% voltage drop at any outlets. 
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COMMUNICATION SYSTEMS 
 
 DRAWINGS 
 
  AF01 – Fire Protection Plan 
  E807 – Telecom Riser Diagram 
  E808 – Fire Alarm Riser Diagram 
  

SUMMARY DESCRIPTION 
 
 Fire Protection 

 
The sprinkler and standpipe service main enters the 
building on the suite level, with the fire department 
connection being located in the grass area near the 
southeast corner of the building.  All specific locations 
of sprinklers follow general layout requirements 
unless they violate any NFPA 13 or VUSBC codes.  
There is also a 6-inch Siamese connection pipe located 5 
feet from the structure near the southeast entrance. 

  
Standpipes are to be located in each of the four 
quadrants on the event level of the building per the 
drawings.  The system is designed as a manual wet system 
with the piping sized to provide 500 GPM.  There are 22” 
drain risers located at each of the standpipe locations. 

  
The protection system for the building is a preaction 
system.  The water for fire suppression will only enter 
the system once the heat/smoke detectors are tripped 
and will only be released into the space when the fuse 
within the detector is broken.  All suppression densities 
will use the area/density method and the system shall be 
sized to provide a 10% pressure margin at the required 
flow. 

 
 Telecommunications 
 

The telecom system for the arena comes from (4) 
underground conduit feeds off of the main university 
communication system.  They enter the building on the 
north face and run into the central plant where they 
are distributed throughout the rest of the arena.  Each 
quadrant of the arena is serviced by a standard telecom 
room and one that is run by the university.   

 
The voice and data networks will run through the entire 
building and provide services to all the spaces in the 
arena.  There is also a large audio visual system that is 
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used in the actual arena and court area and integrated 
through the speakers that are spaced around the 
concourse levels.  Along with the AV system, there are 
flat-screen televisions placed around the arena to give 
visitors information about upcoming events and 
happenings that are occurring at the arena. 

 
 Transportation 
 

There are (4) electric operated, oil-hydraulic elevators 
throughout the building, (3) being for passengers and 
(1) being for general service.  The passenger elevators 
all carry a capacity of 3500 pounds and run on 480V-3 
phase-60 cycle at 50 HP.  The service elevator runs on 
a variable voltage, 2-way leveling system with a carrying 
capacity of 800 pounds.  There is one elevator located 
in each quadrant of the building, with the service one 
being located near the dining room and kitchen area. 

  
There are (7) main staircases throughout the arena 
located in high traffic areas and near the team locker 
rooms.  The entrances to the court area are fed by (14) 
half level staircases for occupants to get to the 
seating areas.   

 
 Audio Visual Systems 
 

There are a series of motorized front projection 
screens located throughout the arena ranging in size 
from 6’x8’ to 6’x10’.  The arena also has a combination 
of microphones that are podium-mounted, wireless or 
straight mounted.  These are connected to the speaker 
system that runs on 8”, 70 volt speakers with a 
sensitivity rating at least 93 dB and the closed circuit 
television connection that runs throughout.   

 


