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Executive!Summary!

This! report! analyzes! the! existing! design! of! the! new! Virginia! Tech! Basketball! Practice! Facility,!with!
specific! emphasis! on! the! electrical! and! communication! systems! implemented! in! the! building.! The!
building’s! utility! information! is! provided,! and! the! distribution! of! the! power! within! the! building! is!
outlined!and!is!presented!in!a!single!line!diagram.!All!of!the!lighting!and!mechanical!loads!are!itemized.!
These!loads!serve!as!the!basis!for!the!calculation!of!the!service!entrance!size.!!

The! analysis! presented! in! this! report! will! serve! as! a! guide! for! redesigning! the! electrical! and!
communication!systems!in!the!building.!!

!

!

!

! !
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Part!I!–!Power!Distribution!Systems!

!

Summary!Description!of!Distribution!System!

The!power!distribution! system! for! this!building! is! a! simple! radial! system,!with! the! service!entrance!
point! in!the!basement!electrical!room.!The!building! is! fed!by!a!750kVA!transformer!that!steps!down!
12kV! primary! voltage! to! 480Y/277V! secondary! voltage.! The! main! switchboard! in! the! basement!
electrical! room! is! 1200A,! 480Y/277V,! 3PH,! 4W,! and! rated! at! 35K! AIC.! This! switchboard! distributes!
power!to!the!building,!to!loads!at!277V!or!480V!or!to!step"own!transformers!for!loads!at!120V!or!208V.!
The!emergency!system!in!the!building!is!powered!by!a!100kW!diesel!generator!operating!at!480Y/277V!
3PH,!4W.!Three!automatic!transfer!switches!control!the!power!from!the!generator!to!the!emergency!
and!optional!standby!loads.!

Utility!Company!Information!

Virginia!Tech!has!its!own!campus!distribution.!Their!address!is:!601!Country!Club!Drive!SW,!Blacksburg,!
VA! 24061.! Information! about! the! campus! service! is! posted! at! http://www.facilities.vt.edu/utilities/.!
The!university!buys! its!power! from!Appalachian!Power!Company! (www.appalacianpower.com).! This!
building!is!classified!as!“Large!General!Service,”!according!to!their!rate!structure.!!!

Electric!Service!Rates!

Monthly!Service!
Charge!

Energy!Charge!all!
kWh!

Wholesale!Power!Cost!
Adjustment!per!kWh!

Demand!Charge!per!
kW!

Reactive!Demand!
Charge!per!kVAR!

$18.92! $0.048271! $0.000000! $12.91! $0.75!

!

Service!Entrance!

The!service!to!the!building! is!fed!from!a!manhole! in!the!South!West!exterior!portion!of!the!site.!The!
utility! switch,! exterior! transformer,! and! generator! area! all! located! at! grade! outside! the! building!
adjacent!to!the!basement!electrical!room.!This!utility!switch!ties! into!redundant!campus! loops,!which!
allows!building!operators!to!select!an!alternative!pathway!from!the!utility!substation!on!campus.!!!

The!manhole! conductors! feed!12kV!power! to!a!pad"mounted!primary! switch.!This! switch! feeds! the!
750KVA!exterior!pad"mounted!primary!transformer,!which!provides!480Y/277V,!3PH,!4W!power!to!the!
switchboard!in!main!electrical!room!on!the!basement!level.!!!

Virginia!Tech!has! their!own! campus!distribution! system,! so! they!provide!all!of! the! connections!and!
equipment.!This!building!ties!directly!into!the!campus!provided!medium!voltage!system.!!

Voltage!Systems!

The!building!operates!at!two!voltage!systems:!480Y/277V,!3PH!and!208Y/V,!3PH.!All! fluorescent!and!
metal!halide!luminaires!operate!at!277V,!1PH,!while!there!are!some!luminaires!with!tungsten"halogen!
lamps!that!are!at!120V,!1PH.!Receptacle!loads!are!120V,!1PH.!The!mechanical!equipment!voltage!varies!
based! on! the! specific! piece! of! equipment,! and! can! either! be! 480V,! 3PH! or! 208V,! 3PH.! All! of! the!
equipment!in!the!basketball!court!area!is!120V,!1PH.!
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Emergency!Power!Systems!

The! emergency! power! systems! in! this! building! are! fed! from! a! 100kW! 480/277V,! 3PH,! 4W,! diesel!
generator!that!is!pad"mounted!on!the!exterior!of!the!South!West!portion!of!the!building.!The!building!
operates! with! two! emergency! systems:! emergency! and! optional! standby.! The! generator! provides!
power!into!the!building!for!the!two!systems,!with!two!automatic!transfer!switches!for!the!emergency!
system!and!one! for!optional!standby.!Emergency! lighting! loads!are!on! the!emergency!system,!while!
emergency!receptacles!are!on!the!optional!standby!system.!!!

Locations!of!Switchgear!

There! are! four! areas! on! the! site!where! the! electrical! distribution! equipment! is! located.! The! utility!
supply! equipment! is! pad"mounted! at! the! South! West! exterior! corner! of! the! building.! The! main!
switchboard,!automatic! transfer!switches!and! low!voltage!stepdown! transformers!are! located! in! the!
basement! electrical! room.! There! are! additional! electrical! rooms! on! the! north! end! first! and! second!
levels.!!!

Location!of!Distribution!Equipment!

Tag! Type!of!Equipment! Floor!Level! Room!Number! Room!Name! DWG!Number!

XMFR!PAD! Exterior!Transformer! Exterior!"!Grade! NA! NA! E003!

GENSET! Generator! Exterior!"!Grade! NA! NA! E003!

B"SWBDN"1! Main!switchboard! Basement! X2! Electrical!
Room!

E200!

B"ATSE"1! Automatic!Transfer!
Switch!

Basement! X2! Electrical!
Room!

E200!

B"ATSE"2! Automatic!Transfer!
Switch!

Basement! X2! Electrical!
Room!

E200!

B"ATSE"3! Automatic!Transfer!
Switch!

Basement! X2! Electrical!
Room!

E200!

BPNL1! Distribution!Panel! Basement! X2! Electrical!
Room!

E200!

BPNL2! Distribution!Panel! Basement! X2! Electrical!
Room!

E200!

B"T"1! Transformer! Basement! X2! Electrical!
Room!

E200!

B"T"2! Transformer! Basement! X2! Electrical!
Room!

E200!

B"T"3! Transformer! Basement! X2! Electrical!
Room!

E200!

B"T"4! Transformer! Basement! X2! Electrical!
Room!

E200!

B"T"5! Transformer! Basement! X2! Electrical!
Room!

E200!

!
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Location!of!Panelboards!

Tag! Voltage! Main!Size!(AT)! Floor!Level! Room!Number! Room!Name! DWG!Number

BLNH1! 408V,!3PH,!4W! MLO! Basement! X2! Electrical!Room! E200!

BLNH2! 408V,!3PH,!4W! MLO! Basement! X2! Electrical!Room! E200!

BPNL1! 208V,!3PH,!4W! 700!! Basement! X2! Electrical!Room! E200!

BPNL2! 208V,!3PH,!4W! 400! Basement! X2! Electrical!Room! E200!

BPNL1! 208V,!3PH,!4W! MLO! Basement! X2! Electrical!Room! E200!

BLNL1! 208V,!3PH,!4W! MLO! Basement! X2! Electrical!Room! E200!

BLNL2! 208V,!3PH,!4W! MLO! Basement! X2! Electrical!Room! E200!

1LNH1! 408V,!3PH,!4W! MLO! Level!1! A11! Electrical!Room! E201!

1LNL1! 208V,!3PH,!4W! MLO! Level!1! A11! Electrical!Room! E201!

1LNL2! 208V,!3PH,!4W! MLO! Level!1! A11! Electrical!Room! E201!

1LNL3! 208V,!3PH,!4W! MLO! Level!1! A11! Electrical!Room! E201!

2LNH1! 408V,!3PH,!4W! MLO! Level!2! B9! Electrical!Room! E203!

2LNL1! 208V,!3PH,!4W! MLO! Level!2! B9! Electrical!Room! E203!

2LNL2! 208V,!3PH,!4W! MLO! Level!2! B9! Electrical!Room! E203!

BLEH1! 408V,!3PH,!4W! 100! Basement! X2! Electrical!Room! E200!

BLEL1! 208V,!3PH,!4W! 100! Basement! X2! Electrical!Room! E200!

1LEH1! 408V,!3PH,!4W! MLO! Level!1! A11! Electrical!Room! E201!

1LEL1! 208V,!3PH,!4W! MLO! Level!1! A11! Electrical!Room! E201!

BLOH1! 408V,!3PH,!4W! MLO! Basement! X2! Electrical!Room! E200!

BLOL1! 208V,!3PH,!4W! 50! Basement! X2! Electrical!Room! E200!

1LOL1! 208V,!3PH,!4W! MLO! Level!1! A11! Electrical!Room! E201!

!

Over!Current"Devices"

The!main!over"current!protective!device!for!the!switchboard!is!one!1200AT/1200AF,!3!pole!GFCI!main!
circuit!breaker.!Within!the!switchboard,!there!are!17!thermal!magnetic!molded!case!circuit!breakers!
that!protect!the!loads!fed!by!the!switchboard.!!

There!are! two!additional!distribution!panelboards.!One! features!a!700A"3!Pole!main!circuit!breaker,!
and!the!other!has!a!400A"3P!circuit!breaker.!All!of!the!other!normal!power!panels!are!main! lugs!only!
panels.!!
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All!of!the!branch!breakers!in!the!main!switchboard!have!minimum!ratings!of!35K!AIC.!The!breakers!in!
all!of!the!480/277V!3PH!panels!are!rated!at!22K!AIC!and!all!of!the!breakers!in!the!208/120V!3PH!panels!
are!rated!at!10K!AIC.!!!

Transformers!

There!is!one!exterior!transformer!that!steps!down!the!campus!medium!voltage!supply!to!low!voltage.!!
Within! the! building! there! are! five! transformers! that! take! the! 480/277V! 3PH! and! step! it! down! to!
208/120V!3PH.!!

Individual!Transformer!Schedule!

Tag! Primary!Voltage! Secondary!Voltage Size Type Temp.!Rise Taps! Mounting Remarks

XMFR!! 12000V!3PH!3W! 480V!3PH!3W! 750kVA! N/A! N/A! N/A! Exterior!Pad!
Mounted!

B"T"1! 480V!3PH!3W! 208/120V!3PH!4W! 225kVA! Dry!Type! 115!Degree!C! (6)!2.5%! Pad!Mounted!
on!Floor!

B"T"2! 480V!3PH!3W! 208/120V!3PH!4W! 30kVA! Dry!Type! 115!Degree!C! (6)!2.5%! Pad!Mounted!
on!Floor!

B"T"3! 480V!3PH!3W! 208/120V!3PH!4W! 15kVA! Dry!Type! 115!Degree!C! (6)!2.5%! Pad!Mounted!
on!Floor!

B"T"4! 480V!3PH!3W! 208/120V!3PH!4W! 112.5kVA! Dry!Type! 115!Degree!C! (6)!2.5%! Pad!Mounted!
on!Floor!

B"T"5! 480V!3PH!3W! 208/120V!3PH!4W! 30kVA! Dry!Type! 115!Degree!C! (6)!2.5%! Pad!Mounted!
on!Floor!

Note:!
1. 18,100A!available!fault!current!at!secondary!of!XFMR.!
!
Key:!
N/A=!Not!applicable.!

!

Grounding!

The!normal!distribution!system!for!this!building!is!grounded!at!the!pad"mounted!exterior!transformer,!
and!the!emergency!system!is!grounded!at!the!diesel!standby!generator.!There!is!also!a!copper!bus!1/4”!
thick!by!2"1/2”!wide!in!the!main!electrical!room!for!grounding!the!main!switchboard.!

Special!Equipment!

There!is!no!special!equipment!in!this!building.!!!

Lighting!Loads!

The!majority!of!the!spaces! in!this!building!there!are! linear!fluorescent! luminaires!operating!at!277W!
1PH.!In!the!gymnasium!there!are!high!bay!metal!halide!luminaires!operating!at!277W!1PH.!The!lobby!
features! linear! fluorescent!wall!washing! luminaires,!downlights!with!both!metal!halide!and! tungsten!
halogen! lamps,! and! adjustable! tungsten! halogen! accent! luminaires.! All! of! the! tungsten! halogen!
luminaires!operate!at!120V,!1PH.!

The!table!below!summarizes!the!luminaires!included!in!the!lighting!design!for!this!space.!The!summary!
includes!manufacturer! information! and!operating! electrical! characteristics.!Note! that! there! are! two!
luminaires! that! have! a!mixture! of! lamps! types.!A18! has! two!metal! halide! lamps! and! two! tungsten!
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halogen!lamps,!and!A22!has!one!linear!fluorescent!lamp!and!one!tungsten!halogen!lamp.!Each!of!these!
luminaire!types!is!connected!to!277V,!1PH!and!120V,!1PH!circuits.!!

Specification!sheets!for!metal!halide!lamps!and!ballasts!are!located!in!Appendix!1.!!!

Luminaire!Schedule!

Tag!
Light!
Source! Lamp!Type!

Individual!
Lamp!Watts!

Number!
of!Lamps!

Ballast!
Type!

Input!
Watts!

Ballast!
Factor!

Current!@!Start!
and!Operating!!

Power!Factor!@!
Start!and!Operating!

A03! MH! MS750/PS/BT37! 750! 1! PS! 818! "! 3.0!/!2.8! 0.9!

A04! MH! MS750/PS/BT37! 750! 1! PS! 818! "! 3.0!/2.8! 0.9!

A05! FLUOR! F32T8/835! 32! 2! IS! 58! 0.88! 0.21! 0.98!

A06! FLUOR! F32T8/835! 32! 1! IS! 29! 0.91! 0.26! 0.99!

A07! FLUOR! F17T8/835! 17! 1! IS! 22! 1.15! 0.09! 0.95!

A15! FLUOR! CF32/FT/830! 32! 1! RS! 36! 0.98! 0.13! 0.98!

A16! FLUOR! CF32/FT/830! 32! 1! RS! 36! 0.98! 0.13! 0.98!

A17! FLUOR! CF32/FT/830! 32! 1! RS! 36! 0.98! 0.13! 0.98!

A18! MH!
INCAN!

CMH39W/PAR30L!!!
75WPAR30L!!

39!
75!

2!
2!

E!
"!

86!
75!

"! 0.31!
1.25!

0.9!
"!

A19! FLUOR! F54T5HO/830! 54! 1! PS! 62! 0.99! 0.52! 0.98!

A20! FLUOR! F54T5HO/830! 54! 1! PS! 62! 0.99! 0.52! 0.98!

A21! MH! CMH39WT4/830! 39! 1! E! 45! "! 0.18! 0.9!

A22! INCAN!
FLUOR!

Q20MR16/FL!
F32T8/830!

20!
32!

1!
1!

"!
IS!

20!
29!

"!
0.88!

1.66!
0.21!

"!
0.9!

AX02! MH! CMH20WT4/830! 20! 1! E! 24! "! 0.09! 0.9!

AX03! MH! CMH39WT4/830! 39! 1! E! 45! "! 0.18! 0.9!

AX04! FLUOR! CF32/FT/830! 32! 1! RS! 36! 0.98! 0.13! 0.98!

A23! FLUOR! CF32/FT/830! 32! 1! ED! 36! 0.99! 0.13! 0.99!

A24! INCAN! 35WMR16! 35! 1! "! 35! "! 0.29! "!

AA1! INCAN! 75WMR16! 75! 1! "! 75! "! 0625! "!

AA2! INCAN! 575WT6! 575! 1! "! 575! "! 4.79! "!

CD1! FLUOR! CF26/FT/830! 26! 1! RS! 27! 1.0! 0.1! 0.99!

CH1! FLUOR! CF26/FT/830! 26! 1! RS! 27! 1.0! 0.1! 0.99!

CX1! FLUOR! CF32/FT/830! 32! 1! RS! 36! 0.98! 0.13! 0.98!

FC1! FLUOR! F32T8/835! 32! 1! IS! 29! 0.91! 0.26! 0.99!

FH1! FLUOR! F32T8/835! 32! 1! IS! 29! 0.91! 0.26! 0.99!

FP1! FLUOR! F32T8/835! 32! 2! IS! 58! 0.88! 0.21! 0.98!

FP2! FLUOR! F32T8/835! 32! 2! IS! 58! 0.88! 0.21! 0.98!

FS1! FLUOR! F32T8/835! 32! 2! IS! 58! 0.88! 0.21! 0.98!

FS2! FLUOR! F32T8/835! 32! 2! IS! 58! 0.88! 0.21! 0.98!
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Luminaire!Schedule!Continued!

Tag!
Light!
Source! Lamp!Type!

Individual!
Lamp!Watts!

Number!
of!Lamps!

Ballast!
Type!

Input!
Watts!

Ballast!
Factor!

Current!@!Start!
and!Operating!!

Power!Factor!@!
Start!and!Operating!

FS3! FLUOR! F32T8/835! 32! 2! IS! 58! 0.88! 0.21! 0.98!

FS5! FLUOR! F32T8/835! 32! 1! IS! 29! 0.91! 0.26! 0.99!

FT1! FLUOR! F32T8/835! 32! 2! IS! 58! 0.88! 0.21! 0.98!

FT2! FLUOR! F17T8/835! 17! 2! IS! 34! 0.98! 0.12! 0.98!

FT3! FLUOR! F17T8/835! 17! 2! IS! 34! 0.98! 0.12! 0.98!

FT4! FLUOR! F32T8/835! 32! 2! IS! 58! 0.88! 0.21! 0.98!

FU1! FLUOR! F32T8/835! 32! 1! IS! 29! 0.91! 0.26! 0.99!

FV1! FLUOR! F32T8/835! 32! 2! IS! 58! 0.88! 0.21! 0.98!

FW1! FLUOR! F25T5/835! 28! 1! PS! 33! 1.04! 0.12! 0.98!

PP1! FLUOR! CF32/FT/830! 32! 4! PS! 152! 0.99! 0.56! 0.29!

!

Lighting!Control!

All!of!the!exterior!lighting!for!the!basketball!facility!is!switched!by!a!roof"mounted!photo!sensor!and!a!
time!clock!in!the!first!floor!electrical!room.!There!are!occupancy!sensors!in!each!of!the!spaces!on!level!
on!and!level!two,!excluding!the!gymnasium!and!closets.!The!lighting!in!the!closet!spaces!is!on!timers.!In!
many!of!the!spaces!there!are!wall"mounted!switches!that!add!an!additional!level!of!controllability,!but!
the!occupancy!sensor!overrides!these!switches.!!!

Mechanical!and!Other!Loads!

The!heating!and!cooling!for!the!building!is!provided!by!two!variable!air!volume!(VAV)!air!handling!units!
(AHU).!One!12,000!CFM!AHU!serves!the!gymnasium!area!alone,!and!the!other!8,500!CFM!AHU!serves!
the! rest! of! the! building.! The! building’s! glycol! chilled! water! system! is! fed! by! an! air"cooled! chiller!
mounted!on!the!roof.!There!is!also!a!rooftop!heat!recovery!system!that!utilizes!an!energy!wheel!to!cut!
down!on!wasted!energy!consumption.!With! regards! to!LEED!criteria,! the!mechanical! system! for! this!
building!is!designed!to!reduce!energy!cost!to!28%!below!the!recommended!AHSRAE!levels.!

The!table!below!summarizes!the!equipment!loads!in!the!building.!Included!in!the!table!are!mechanical,!
plumbing,!and!any!other!architectural!equipment!loads.!

!
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!

Service!Entrance!Size!

Conceptual!and!Schematic!Design!Phases!

!

Floor! Gross!Square!Feet
Basement 3740 SF
Level!One!(Locker!Rms,!Training) 20476 SF
Level!One!(Gymnasium) 16609 SF
Level!Two!(Offices) 9827 SF

Total!Area 50652 SF

Floor!Area!Information
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!

Design!Development!Phase1!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1Demand!factors!found!in!the!!National!Electric!Code!2008,!Quincy,!MA:!National!Fire!Protection!Association,!Inc.,!2008!!

Floor Demand!Load!Building!Type VA/SF VA
Basement Office!Building 12 44880
Level!One!(Locker!Rms,!Training) Arena 13 266188
Level!One!(Gymnasium) Arena 13 215917
Level!Two!(Offices) Office!Building 12 117924

Total!VA: 644909

Service!Entrance!Voltage:!! 480Y/277V,!3PH,!4!W

Building!Load:!! 644909!VA
776!A

800A

Demand!Load!Information

Service!Entrance!Size

Conceptual!Service!
Entrance!Size:!

Floor Type!of!Occupancy1 VA/SF VA
Basement Office!Building 3.5 13090
Level!One!(Locker!Rms,!Training) Assembly!Halls!and!Auditoriums 1 20476
Level!One!(Gymnasium) Assembly!Halls!and!Auditoriums 1 16609
Level!Two!(Offices) Office!Building 3.5 34394.5

Total!Lighting!VA: 84570!VA

Floor Type!of!Occupancy VA/SF VA
Basement Office/Classroom!General!Use 0.5 1870
Level!One!(Locker!Rms,!Training) Office/Classroom!General!Use 0.5 10238
Level!One!(Gymnasium) Office/Classroom!General!Use 0.5 8304.5
Level!Two!(Offices) Office/Classroom!General!Use 0.5 4913.5

Total!Receptacles!VA: 25326!VA

Load!Category VA/SF VA
Exhaust!Fans 2 101304
Cooling 8 405216

Total!HVAC!VA: 506520!VA

Lighting!Loads

Receptacles

HVAC!Equipment
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Construction!Documents!Phase!

!

Load!Category Quantity KW!per KW
Elevators 1 50 50 !!Assume!PF!=!1

Total!Architectural!Equipment!VA: 50!VA

Service!Entrance!Size

Service!Entrance!Voltage:!! 480Y/277V,!3PH,!4!W

Total!Building!Load:!! 616466!VA
741!A

800A
Design!Development!
Service!Entrance!Size:!

Architectural!Equipment

Lighting!and!Receptacle!Panelboards

Panelboard Lighting!Loads Receptacle!Loads !Motor!Loads
BLEH1 5.8!kW " "
BLEL1 " " 2.4!kW
BLNH1 6.2!kW " "
BLNH2 " " 36.7!kW
BLNL1 " 31.9!kW 44.7!kW
BLNL2 " 14.8!kW "
BLNL3 " 64.8!kW "
BLOH1 " " 12.6!kW
BLOL1 " 5.2!kW 0.5!kW
1LEL1 0.8!kW 0.2!kW 3.8!kW
1LEH1 13.8!kW " "
1LOL1 0.3!kW 8.8!kW 1.2!kW
1LNH1 6.8!kW " "
1LNL1 " 27.0!kW 13.8!kW
1LNL2 " 9.0!kW "
1LNL3 " 20.2!kW 44.5!kW
2LNH1 34.5!kW " "
2LNL1 " 52.0!kW 9.2!kW
2LNL2 " 7.8!kW 6.6!kW

Total!Loads: 68.2!kW 241.7!kW 176.0!kW

Total!Loads: 76!KVA 269!KVA 196!KVA

Note:!Panelbaord!schedule!loads!are!provided!in!kW.!!Electrical!engineers!assumed!PF!=!0.9!for!sizing!panels.

No!demand!factors!are!applied!to!the!lighting!and!the!motor!loads
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Comparison!of!Three!Design!Stage!Calculations!with!Existing!Design!

!
Environmental!Stewardship!Design!

This! building!was! designed!with! the! goal! of! attaining! the! USGBC’s! LEED! silver! rating.! The! lighting!
systems!are!designed!to!cut!down!significantly!the!energy!being!used.!Excluding!the!lobby!space,!all!of!
the!luminaires!feature!either!linear!fluorescent!of!ceramic!metal!halide!lamps.!!!

Design!Issues!

The!utility!service!to!the!building!ties!into!two!redundant!loops!to!ensure!that!if!one!of!the!two!loses!
power!the!service!can!be!manually!switched.!!

!

Demand!Loads

Load!Type Demand!VA
Receptacles 139!KVA

Other!Loads
Fed!From Equipment Motor!Load
B"SWBDN"1 Elevator 23!KVA
B"SWBDN"1 ERU"1 77!KVA
B"SWBDN"1 AHU"1 37!KVA
B"SWBDN"1 AHU"2 27!KVA
B"SWBDN"1 CH"1 172!KVA

Total!Loads:!! 336!KVA

Service!Entrance!Size
Service!Entrance!Voltage:!! 480Y/277V,!3PH,!4!W

Total!Building!Load:!! 746!KVA
+!25%!for!growth 933!KVA

1122!A

1200A
Construction!Documents!

Service!Entrance!Size:!

Design!Stage Service!Entrance!Size
Conceptual 800A
Design!Development 800A
Construction!Documents!Service!Entrance!Size 1200A

As!Designed!by!Cannon!Design 1200A
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!

Drawings!Feeder!Schedule!for!single!line!drawing:!!

!

! CONDUIT SIZE!OF FRAME!OR

! ! ! NO.!OF (PER!SET) PHASE!CONDUCTORS NEUTRAL!CONDUCTORS GROUND!CONDUCTORS OVERCURRENT SWITCH

TAG FROM TO SETS SIZE TYPE No. SIZE TYPE No. SIZE TYPE No. SIZE TYPE PROTECTION SIZE

1 XFRM B"SWBDN"1 4 4" PVC 3 500KCMIL CU!THWN 1 500KCMIL CU!THWN 4 4/0 CU!THWN 1200 1200A/3P
2 B"SWBDN"1 B"T"4 1 2" EMT 3 3AWG CU!THWN CU!THWN 1 6AWG CU!THWN
3 B"SWBDN"1 B"T"1 2 2" EMT 3 3AWG CU!THWN CU!THWN 2 2AWG CU!THWN
4 B"SWBDN"1 1LNH1 1 1"1/2" EMT 3 1/0AWG CU!THWN 1 1/0AWG CU!THWN 1 8AWG CU!THWN 100 100A/3P
5 B"SWBDN"1 CH"1 2 2" EMT 2 3/0AWG CU!THWN CU!THWN 2 2AWG CU!THWN 400 400/3P
6 B"SWBDN"1 ERU"1 1 1"1/2" EMT 3 3/0AWG CU!THWN CU!THWN 1 6AWG CU!THWN 150 150/3P
7 B"SWBDN"1 AHU"2 1 1"1/4" EMT 3 2AWG CU!THWN CU!THWN 1 8AWG CU!THWN 90 90/3P
8 B"SWBDN"1 AHU"1 1 1"1/2" EMT 3 1/0AWG CU!THWN CU!THWN 1 6AWG CU!THWN 125 125/3P
9 B"SWBDN"1 ELEV 1 1"1/2" EMT 3 3/0AWG CU!THWN CU!THWN 1 6AWG CU!THWN 150 150/3P
10 B"SWBDN"1 BLNH2 1 2"1/2" EMT 3 4/0AWG CU!THWN 1 4/0AWG CU!THWN 1 4AWG CU!THWN 225 400A/3P
11 B"SWBDN"1 BLNH1 1 1"1/2" EMT 3 1/0AWG CU!THWN 1 1/0AWG CU!THWN 1 8AWG CU!THWN 100 100A/3P
12 B"SWBDN"1 B"ASTE"2 1 1"1/4" EMT 3 4AWG CU!THWN 1 4AWG CU!THWN 1 10AWG CU!THWN 60 150A/3P
13 B"SWBDN"1 B"ASTE"1 1 1"1/4" EMT 3 4AWG CU!THWN 1 4AWG CU!THWN 1 10AWG CU!THWN 60 150A/3P
14 B"SWBDN"1 B"ASTO"1 1 1"1/4" EMT 3 6AWG CU!THWN 1 6AWG CU!THWN 1 10AWG CU!THWN 50 100A/3P
15 B"T"4 BPNL2 2 2*1/2" 3 3AWG CU!THWN 1 3AWG CU!THWN 2 2AWG CU!THWN 400 400A/30
16 BPNL2 BLNL2 1 1"1/2" EMT 3 1/0AWG CU!THWN 1 1/0AWG CU!THWN 1 8AWG CU!THWN 100 100A/3P
17 BPNL2 1LNL2 1 1"1/2" EMT 3 1/0AWG CU!THWN 1 1/0AWG CU!THWN 1 8AWG CU!THWN 100 100A/3P
18 BPNL2 2LNL2 1 1"1/2" EMT 3 1/0AWG CU!THWN 1 1/0AWG CU!THWN 1 8AWG CU!THWN 100 100A/3P
19 BPNL1 BLNL1 1 2"1/2" EMT 3 4/0AWG CU!THWN 1 4/0AWG CU!THWN 1 4AWG CU!THWN 225 225A/3P
20 BPNL1 BLNL3 1 2"1/2" EMT 3 4/0AWG CU!THWN 1 4/0AWG CU!THWN 1 4AWG CU!THWN 225 225A/3P
21 BPNL1 1LNL1 1 2"1/2" EMT 3 4/0AWG CU!THWN 1 4/0AWG CU!THWN 1 4AWG CU!THWN 225 225A/3P
22 BPNL1 1LNL3 1 2"1/2" EMT 3 4/0AWG CU!THWN 1 4/0AWG CU!THWN 1 4AWG CU!THWN 225 225A/3P
23 BPNL1 2LNL1 1 2"1/2" EMT 3 4/0AWG CU!THWN 1 4/0AWG CU!THWN 1 4AWG CU!THWN 225 225A/3P
24 1LNH1 2LNH1 1 1"1/2" EMT 3 1/0AWG CU!THWN 1 1/0AWG CU!THWN 1 8AWG CU!THWN 100 100A/3P
25 B"ASTE"2 B"T"5 1 1"1/4" EMT 3 4AWG CU!THWN CU!THWN 1 10AWG CU!THWN
26 B"T"5 BLEH1 1 1"1/4" EMT 3 2AWG CU!THWN 1 2AWG CU!THWN 1 8AWG CU!THWN 90 90/3P
27 BLEH1 1LEH1 1 1"1/4" EMT 3 2AWG CU!THWN 1 2AWG CU!THWN 1 8AWG CU!THWN 90 90/3P
28 B"ASTE"1 B"T"2 1 1"1/4" EMT 3 4AWG CU!THWN CU!THWN 1 10AWG CU!THWN
29 B"T"2 BLEL1 1 1"1/2" EMT 3 1/0AWG CU!THWN 1 1/0AWG CU!THWN 1 8AWG CU!THWN 100 100A/3P
30 BLEL1 1LEL1 1 1"1/2" EMT 3 1/0AWG CU!THWN 1 1/0AWG CU!THWN 1 8AWG CU!THWN 100 100A/3P
31 B"ASTO"1 BLOH1 1 1"1/4" EMT 3 6AWG CU!THWN 1 6AWG CU!THWN 1 10AWG CU!THWN 50 100A/3P
32 BLOH1 B"T"3 1 3/4" EMT 3 10AWG CU!THWN CU!THWN 1 10AWG CU!THWN
33 B"T"3 BLOL1 1 1"1/4" EMT 3 6AWG CU!THWN 1 6AWG CU!THWN 1 10AWG CU!THWN 50 50A/3P
34 BLOL1 1LOL1 1 3/4" EMT 3 10AWG CU!THWN 1 10AWG CU!THWN 1 10AWG CU!THWN 30 100A/3P
35 GEN GEN"BUS 1 2" EMT 3 3/0AWG CU!THWN 1 3/0AWG CU!THWN 1 6AWG CU!THWN 175 250A/3P
36 GEN"BUS B"ASTE"2 1 1"1/4" EMT 3 4AWG CU!THWN 1 4AWG CU!THWN 1 10AWG CU!THWN 60 150A/3P
37 GEN"BUS B"ASTE"1 1 1"1/4" EMT 3 4AWG CU!THWN 1 4AWG CU!THWN 1 10AWG CU!THWN 60 150A/3P
38 GEN"BUS B"ASTO"1 1 1"1/4" EMT 3 6AWG CU!THWN 1 6AWG CU!THWN 1 10AWG CU!THWN 50 100A/3P
39 B"T"1 BPNL1 2 4" EMT 3 500AWG CU!THWN 1 500AWG CU!THWN 1 1/0AWG CU!THWN 700 700A/3P
NOTES:
1.!!REFER!TO!RISER!DIAGRAM!FOR!FEEDER!TAGS
AL=ALUMINUM
CU=COPPER

CONDUCTORS (PER SET)
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Part!II!"!Communication!Systems!

Fire!Alarm!System!

The! fire!alarm!control!panel! for! this!building! is! located! in! the! lobby,!adjacent! to! the!main!entrance.!
There! are! ceiling! mounted! smoke! detectors! throughout,! with! rate! of! rise! heat! detectors! in! the!
mechanical!room.!Manual!pull!stations!are!mounted!in!each!of!the!stairwells!and!at!the!building!exits.!

Door!Monitoring!System!

There! is!no!card! reading! system! for!entrance! into! the!building! lobby,!but! there! is!a!card! reader! for!
entering! the! corridor! serving! all!of! the!other! spaces!on! the! first! level,! and! for! the! entrance! to! the!
basement.!There!is!a!push!plate!for!automatic!door!opening!at!the!building!entrance.!

Audio!and!Video!

All!audio!and!video! for! televisions! in! the! in! the!building! comes! from!a! satellite!distribution! system.!
There!is!satellite!radio!service!in!all!of!the!training!rooms!and!coaches’!offices.!There!are!connections!
for! satellite! television! in! the! classrooms,! lounges,! conference! rooms,! and! coaches’! rooms.! In! the!
gymnasium!there!is!an!HD!camera!system!for!recording!team!practices.!

Telecommunications!

The!telecommunication!system! in!the!building! is!served!from!existing!campus!equipment! loop.!There!
are!voice!and!data!outlets!in!all!of!training!and!office!areas.!There!is!also!wireless!internet!in!the!locker!
room/lounge!areas!and!coach’s!areas.!!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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Fixture!Tag:!A03,!A04!
Lamp!Type:!Quartz!Metal!Halide!BT37!
!

!
!
!

!
!
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Fixture!Tag:!A03,!A04!(Continued)!
Lamp!Type:!Quartz!Metal!Halide!BT37!
!

!

!
!

! !
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Fixture!Tag:!A03,!A04!
Ballast!Type:!Pulse!Start!Metal!Halide!Lamp!Ballast!

!
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Fixture!Tag:!A18!!
Lamp!Type:!Ceramic!Metal!Halide!PAR30L!

!

!
!
!
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Fixture!Tag:!A18!Continued!
Lamp!Type:!Ceramic!Metal!Halide!PAR30L!
!

!

!

! !



Technical!Report!2! ! Virginia!Tech!Basketball!Practice!Facility!

23!
!

Fixture!Tag:!A21,!AX03!!
Lamp!Type:!Ceramic!Metal!Halide!T4!

!

!

!
!
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Fixture!Tag:!A21,!AX03!Continued!
Lamp!Type:!Ceramic!Metal!Halide!T4!

!

!

!
!
!
!
!
!
!
!
!
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Fixture!Tag:!A18,!A21,!AX03!
Ballast!Type:!Electronic!Ballast!for!Metal!Halide!Lamps!

!
!
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Fixture!Tag:!AX02!
Lamp!Type:!Ceramic!Metal!Halide!T4!

!

!
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Fixture!Tag:!AX02!Continued!
Lamp!Type:!Ceramic!Metal!Halide!T4!
!

!

!

!

!

!

!

!

!

!
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Fixture!Tag:!AX02!
Ballast!Type:!Electronic!Ballast!for!Metal!Halide!Lamps!!

!


