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BUILDING SYSTEM COST 

Structure $18,389,000 

Plumbing $7,640,000 

Fire Protection $877,888 

HVAC $19,188,000 

Electrical $12,737,000 

CONSTRUCTION 
PHASE 

DURATION (DAYS) START FINISH 

Notice to Proceed 1 8-12-08 8-12-08 

Foundation 270 2-16-09 2-26-10 

Superstructure 274 7-7-09 7-23-10 

Enclosure 303 11-9-09 1-5-11 

Building Systems & 
Finishes 

345 12-14-09 4-8-11 

Construction 
Duration 

758 8-12-08 7-7-11 

Substantial 
Completion 

1 7-7-11 7-7-11 
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(factored) 477.2971 psi

8.53125 lb./in. (factored)

76.765625 in.4

16695.94 lb.in.

462.17134 psi. OK

Cracking Stress

Self Weight Check Prone

Weight/in.

Inertia of Strip

Moment

Stress
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(factored) 477.2971 psi

8.53125 lb./in. (factored)

76.765625 in.4

16695.94 lb.in.

462.17134 psi. OK

Cracking Stress

Self Weight Check Prone

Weight/in.

Inertia of Strip

Moment

Stress

•
•

•
•

•

•

•

•
•

•
•

•

•

•

Vu.max= 189 k.

As.req= 0.44 in.2

μe= 3.4

As.req= 0.32 in.2

As.min= 0.77 in.2

As= 0.77 in.2

Ah= 0.30 in.2

Ldh= 8.91 in.

Required Steel
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Penthouse AHUs:
Cooling Coils

Campus 42 F 
Degree Chilled 
Water Supply

Chilled Beams:
Heating & 

Cooling Coils

To Campus Chilled 
Water Return

Low Pressure Steam from 
Campus High Pressure 

Steam via Pressure 
Reducing Valve

HX-3

HX-4

Campus Chilled Water 
Return

56 F AHU Return

62 F Chilled Beam Return

58 F Chilled 
Beam Supply

Low Pressure Steam 
Supply

Low Pressure Steam 
Return to Condensate 

Pressure Powered 
Pump

Additional 42 F Campus Chilled 
Water Supply as necessary

T
Return Water 

Temperature Sensor at 
Each Zone: Capacity 

Control

Supply Water 
Temperature Sensor: 

Dew Point Control

T

To Process Chilled Water 
Heat Exchangers

Penthouse AHU
Cooling Coils

Campus 42 F 
Degree Chilled 
Water Supply

VAV Reheat 
Coils

56 F AHU Return to 
Campus Chilled Water 

Return
Low Pressure Steam Supply and Return
From Campus High Pressure Steam via 

Pressure Reducing Valve

HX-3

HX-4

180 F VAV Box Supply

160 F VAV Box Return

To Process Chilled 
Water Heat Exchangers
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/
VAV Reheat Box

Outdoor Air

Typical Zone
 Lab Space

Exhausted Air

Supply Air 
Terminals

Exhaust Air 
Terminal

Preheat 
Steam Coil

Enthalpy 
Wheel

Supply 
Fan

Cooling 
Coil

Steam 
Humidifer

Exhaust Fan

CO2 CO2P

Dedicated 
Exhaust 
(Fume 
Hood)

55 F Primary Air /
VAV Reheat Box

Typical Zone
Office Space

Supply Air 
Terminals

Preheat 
Steam 

Coil

Supply 
Fan

Cooling 
Coil

Steam 
Humidifer

CO2 P

Return Air 
Terminal

55 F Primary AirMixing 
Chamber

Exhaust 
Air

Return Air

Outdoor Air



ç

/
VAV Box

Neutral Air

Typical Zone
Interior Lab Space

2-Way Active 
Chilled 
Beams

Exhaust Air 

Preheat 
Steam 

Coil
Enthalpy 

Wheel

Exhaust Fan

CO2 CO2P

Sensible 
Wheel

Dedicated 
Exhaust
(Fume 
Hood) 

Additional Diffuser 
as Needed

Outdoor Air

Exhausted Air

68-72 F Primary Air

Supply 
Fan

Cooling 
Coil

Steam 
Humidifer

/
VAV Box

Typical Zone
Office or Lab Space

Exhausted Air

1-Way and 2-Way Active 
Chilled Beams

Exhaust Air 
Terminal

Preheat 
Steam Coil

Enthalpy 
Wheel

Exhaust Fan

CO2 CO2P
Outdoor Air 55 F Primary Air

Supply 
Fan

Cooling 
Coil

Steam 
Humidifer



𝑄𝐿𝑎𝑡𝑒𝑛𝑡𝐶𝐹𝑀 =
𝑞𝑙𝑎𝑡𝑒𝑛𝑡

0.68 𝑥 (𝑊𝑟𝑜𝑜𝑚 − 𝑊𝑃𝑟𝑖𝑚𝑎𝑟𝑦)
 

6 𝐴𝑖𝑟 𝐶𝑕𝑎𝑛𝑔𝑒 𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑓𝑜𝑟 𝐿𝑎𝑏 𝑆𝑝𝑎𝑐𝑒𝑠

𝑂𝑓𝑓𝑖𝑐𝑒: 0.06 ∗ 𝑆𝐹 + 5 ∗ 𝑃𝑒𝑜𝑝𝑙𝑒 

𝐿𝑎𝑏𝑠: 0.18 ∗ 𝑆𝐹 + 10 ∗ 𝑃𝑒𝑜𝑝𝑙𝑒 
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Section Box 
applied to 
W324A-Hot 
Room 

DXF Export 
from Revit 
Architecture 

Attempted 
import as 
geometry 
into 
Phoenics 
2009 

ç



Section Box 
applied to 
W324A-Hot 
Room 

DXF Export 
from Revit 
Architecture 

Final Model 
created with 
Phoenics 
elements 
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CHILLED 
BEAMS 

DUCTWORK PIPING PUMPS AHUs TOTAL 

$9,608,000 $2,966,400 $377,840 $165,484 $2,274,046 $21,035,567 



ç



ç

•

•

•

•

•
•

•

•

•

•

•

•

•

•



ç

•

•

•

•
•

•

•

•

•

•

•

•

•



ç

•

•

•

•

•

•



ç



ç



ç



ç



ç



ç



ç



ç

CantileverModel.rvt 

CantileverModel.max 

Export from Revit as 
Cantilever.fbx; 
Import to 3ds Max Design 
with File Link Manager 

3ds Max Calc Points 
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SUMMARY OF SYSTEM FIRST COSTS 

FAÇADE 
REDESIGN 

STRUCTURAL 
REDESIGN 

MECANICAL/ENE
RGY REDESIGN 

COURTYARD 
REDESIGN 

EXISTING COST $3,295,766 $10,566,550 $19,188,000 $271,745 

PROPOSED COST $3,051,834 $8,275,735 $21,040,000 $604,910 

SAVINGS/EXPENSE $243,932 $2,290,815 $1,852,000 $333,165 

TOTAL FIRST COST SAVINGS = $349,582 
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Illuminance Contours 

10 fc 

20 fc 

30 fc 

40 fc 

50 fc 





Illuminance Contours 

10 fc 

20 fc 

30 fc 

40 fc 

50 fc 







Illuminance Contours 

5 fc 

10 fc 

20 fc 

30 fc 

40 fc 

ç





X . Amp Main CB 200

. . Amp Bus 225

. . Ground Bus X

42 . Isolated Ground Bus .

CKT TRIP TRIP CKT

No. (Amp) A B C A B C (Amp) No.

1 STUDENT LIGHTING 20 0.83 1 2 1.70 20 STAFF & FACULTY LTG 2

3 ELECTROACTIVE POLY LTG 20 1.60 3 4 1.90 20 STUDENT LIGHTING 4

5 ORGANIC ELEC & PHO LTG 20 1.60 5 6 1.90 20 STUDENT LIGHTING 6

7 DRY LAB A&B, STAFF LTG 20 1.41 7 8 2.20 20 STAFF LIGHTING 8

9 STAFF ADMIN, KITCHEN LTG 20 1.23 9 10 1.32 20 CONFERENCE ROOM LTG 10

11 DRY LAB, MISC. COMP. LTG 20 1.28 11 12 1.52 20 CONFERENCE ROOM LTG 12

13 CORRIDOR LIGHTING 20 1.60 13 14 20 SPARE 14

15 CORRIDOR LIGHTING 20 1.54 15 16 20 SPARE 16

17 CORRIDOR LIGHTING 20 1.68 17 18 20 SPARE 18

19 SPARE 20 19 20 20 SPARE 20

21 SPARE 20 21 22 20 SPARE 22

23 SPARE 20 23 24 20 SPARE 24

25 SPARE 20 25 26 20 SPARE 26

27 SPARE 20 27 28 20 SPARE 28

29 SPARE 20 29 30 20 SPARE 30

31 SPARE 20 31 32 20 SPARE 32

33 SPARE 20 33 34 20 SPARE 34

35 SPARE 20 35 36 20 SPARE 36

37 SPARE 20 37 38 20 SPARE 38

39 SPARE 20 39 40 20 SPARE 40

41 SPARE 20 41 42 20 SPARE 42

Subtotals (kVA): 3.84 4.37 4.56 3.90 3.22 3.42 Subtotals (kVA)

Total Loads: 7.74 kVA % Demand Factor

7.59 kVA kVA Demand Load

7.98 kVA kVA Load x 1.25

Total Connected Load: kVA A AMP

BRANCH CIRCUIT PANELBOARD SCHEDULE
Panel Name: HL-3D Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

14,000MIN A.I.C. SYM In MCC Feed Through:

Neutral: 100% Number of Poles: TVSS:

Load KVA/Phase Poles Poles KVA/Phase

20.98

26.22

31.5823.31

Load

Phase A:

Phase B:

Phase C:

90.00

Mark Quantity W/Luminaire Total W PF Total VA

DC-1A 8 46.0 368.00 0.98 375.51

NF-1 23 65.0 1495.00 0.99 1510.10

O-1 4 65.7 262.80 0.99 265.45

OS-1 1 70.0 70.00 0.98 71.43

WW-1 1 62.0 62.00 0.98 63.27

2257.80 0.99 2285.76

Mark Quantity W/Luminaire Total W PF Total VA

S-1 12 65.7 788.40 0.99 796.36

NF-1 9 65.0 585.00 0.99 590.91

1373.40 0.99 1387.27

Mark Quantity W/Luminaire Total W PF Total VA

C-1 14 32.0 448.00 0.98 457.14

DF-8 5 65.0 325.00 0.99 328.28

773.00 0.98 785.43

Circuit 13

Totals:

Circuit 2

Panelboard HL-3D Circuit Calculations

Totals:

Circuit 4

Totals:

Panelboard 
  Tag HL-3D HLE-3D LR-3D1 LCP-1 

  Voltage System 480Y/277 V 480Y/277 V 208Y/120 V 480Y/277 V 

  Calculated Design Load (kW) 147.64 169.01 46.94 83.55 

  Calculated Power Factor 0.807 0.801 0.833 0.81 

  Calculated Design Load (kVA) 182.94 210.88 56.32 102.58 

  Calculated Design Load (A) 220.14 253.76 156.44* 123.44 

Feeder 

  Feeder Protection Size 125 A 150 A 110 A 70 A 

  Number of Sets 1 1 1 1 

  Wire Size       

    Phase (3) 4/0 (3) 250 kcmil (3) 3/0 (3) #1 

    Neutral (1) 4/0 (1) 250 kcmil (2) 3/0 (1) #1 

    Ground #6 #6 #6 #8 

  Wire Area (Sq. in.) (Table above)       

    Each Phase 0.3718 0.4598 0.3117 0.1901 

    Total – All Phases 1.1154 1.3788 0.9351 0.5703 

    Neutral 0.3718 0.4598 0.6234 0.1901 

    Ground 0.0726 0.0726 0.0726 0.0437 

    Total – All Wires 1.5598 1.911 1.6311 0.8041 

  Minimum Conduit Area (Sq. in.) (Above x 2.5) 4.0513 4.9293 4.1395 4.1395 

  Conduit Size (NEC Chapter 9, Table 4) 2.50” EMT 2.50” EMT 2.50” EMT 2.50” EMT 

  Conduit Size (NEC Table C.1) 2.50” EMT 2.50” EMT 2.50” EMT 2.50” EMT 

  Feeder Length 207 ft. 25 ft. 140 ft. 140 ft. 

  Final Voltage Drop (V) 4.80 0.60 1.70 1.70 

  Final Voltage Drop (%) 1.00% 0.12% 1.4% 1.4% 

  Feeder Re-sizing Not Needed Not Needed Not Needed Not Needed 

X . Amp Main CB 125

. . Amp Bus 225

. . Ground Bus X

42 . Isolated Ground Bus .

CKT TRIP TRIP CKT

No. (Amp) A B C A B C (Amp) No.

1 STUDENT LIGHTING 20 0.83 1 2 2.29 20 STAFF & FACULTY LTG 2

3 ELECTROACTIVE POLY LTG 20 1.60 3 4 1.39 20 STUDENT LIGHTING 4

5 ORGANIC ELEC & PHO LTG 20 1.60 5 6 1.90 20 STUDENT LIGHTING 6

7 DRY LAB A&B, STAFF LTG 20 1.41 7 8 2.20 20 STAFF LIGHTING 8

9 STAFF ADMIN, KITCHEN LTG 20 1.23 9 10 1.32 20 CONFERENCE ROOM LTG 10

11 DRY LAB, MISC. COMP. LTG 20 1.28 11 12 1.52 20 CONFERENCE ROOM LTG 12

13 CORRIDOR LIGHTING 20 0.79 13 14 3.50 20 SPARE 14

15 CORRIDOR LIGHTING 20 1.54 15 16 3.50 20 SPARE 16

17 CORRIDOR LIGHTING 20 1.68 17 18 3.50 20 SPARE 18

19 SPARE 20 3.50 19 20 3.50 20 SPARE 20

21 SPARE 20 3.50 21 22 3.50 20 SPARE 22

23 SPARE 20 3.50 23 24 3.50 20 SPARE 24

25 SPARE 20 3.50 25 26 3.50 20 SPARE 26

27 SPARE 20 3.50 27 28 3.50 20 SPARE 28

29 SPARE 20 3.50 29 30 3.50 20 SPARE 30

31 SPARE 20 3.50 31 32 3.50 20 SPARE 32

33 SPARE 20 3.50 33 34 3.50 20 SPARE 34

35 SPARE 20 3.50 35 36 3.50 20 SPARE 36

37 SPARE 20 3.50 37 38 3.50 20 SPARE 38

39 SPARE 20 3.50 39 40 3.50 20 SPARE 40

41 SPARE 20 3.50 41 42 3.50 20 SPARE 42

Subtotals (kVA): 17.03 18.37 18.56 21.99 20.21 20.92 Subtotals (kVA)

Total Loads: 39.02 kVA % Demand Factor (worksheet)

38.58 kVA kVA Demand Load

39.48 kVA kVA Load x 1.25

Total Connected Load: kVA A AMP

BRANCH CIRCUIT PANELBOARD SCHEDULE
Panel Name: HL-3D Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

14,000MIN A.I.C. SYM In MCC Feed Through:

Neutral: 100% Number of Poles: TVSS:

Load KVA/Phase Poles Poles KVA/Phase

77.02

96.27

115.93117.08

Load

Phase A:

Phase B:

Phase C:

65.78



X . Amp Main CB 100

. . Amp Bus 225

. . Ground Bus X

42 . Isolated Ground Bus .

CKT TRIP TRIP CKT

No. (Amp) A B C A B C (Amp) No.

1 EXIT SIGN 20 0.10 1 2 1.02 STAIR N-1 LIGHTING 2

3 TOILET & CORRIDOR LTG 20 2.16 3 4 1.45 STAIR N-1 LIGHTING 4

5 OFFICE LIGHTING 20 2.30 5 6 SPARE 6

7 SPARE 20 7 8 SPARE 8

9 SPARE 20 9 10 SPARE 10

11 SPARE 20 11 12 SPARE 12

13 SPARE 20 13 14 SPARE 14

15 SPARE 20 15 16 SPARE 16

17 SPARE 20 17 18 SPARE 18

19 SPARE 20 19 20 SPARE 20

21 SPARE 20 21 22 SPARE 22

23 SPARE 20 23 24 SPARE 24

25 SPARE 20 25 26 SPARE 26

27 SPARE 20 27 28 SPARE 28

29 SPARE 20 29 30 SPARE 30

31 SPARE 20 31 32 SPARE 32

33 SPARE 20 33 34 SPARE 34

35 SPARE 20 35 36 SPARE 36

37 PENEL LE-3D VIA 50 4.94 37 38 SPARE 38

39 XFMR 'TRE-LE-3D' 3.80 39 40 SPARE 40

41 (50G) 3P 3.80 41 42 SPARE 42

Subtotals (kVA): 5.04 5.96 6.10 1.02 1.45 0.00 Subtotals (kVA)

Total Loads: 6.06 kVA % Demand Factor

7.41 kVA kVA Demand Load

6.10 kVA kVA Load x 1.25

Total Connected Load: 19.6 kVA A AMP

BRANCH CIRCUIT PANELBOARD SCHEDULE
Panel Name: HLE-3D Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

14,000MIN A.I.C. SYM In MCC Feed Through:

Neutral: 100% Number of Poles: TVSS:

Load KVA/Phase Poles Poles KVA/Phase Load

Phase A:

Phase B:

Phase C:

60.00

11.74

14.68

17.68

Panelboard 
  Tag HL-3D HLE-3D LR-3D1 LCP-1 

  Voltage System 480Y/277 V 480Y/277 V 208Y/120 V 480Y/277 V 

  Calculated Design Load (kW) 147.64 169.01 46.94 83.55 

  Calculated Power Factor 0.807 0.801 0.833 0.81 

  Calculated Design Load (kVA) 182.94 210.88 56.32 102.58 

  Calculated Design Load (A) 220.14 253.76 156.44* 123.44 

Feeder 

  Feeder Protection Size 125 A 150 A 110 A 70 A 

  Number of Sets 1 1 1 1 

  Wire Size       

    Phase (3) 4/0 (3) 250 kcmil (3) 3/0 (3) #1 

    Neutral (1) 4/0 (1) 250 kcmil (2) 3/0 (1) #1 

    Ground #6 #6 #6 #8 

  Wire Area (Sq. in.) (Table above)       

    Each Phase 0.3718 0.4598 0.3117 0.1901 

    Total – All Phases 1.1154 1.3788 0.9351 0.5703 

    Neutral 0.3718 0.4598 0.6234 0.1901 

    Ground 0.0726 0.0726 0.0726 0.0437 

    Total – All Wires 1.5598 1.911 1.6311 0.8041 

  Minimum Conduit Area (Sq. in.) (Above x 2.5) 4.0513 4.9293 4.1395 4.1395 

  Conduit Size (NEC Chapter 9, Table 4) 2.50” EMT 2.50” EMT 2.50” EMT 2.50” EMT 

  Conduit Size (NEC Table C.1) 2.50” EMT 2.50” EMT 2.50” EMT 2.50” EMT 

  Feeder Length 207 ft. 25 ft. 140 ft. 140 ft. 

  Final Voltage Drop (V) 4.80 0.60 1.70 1.70 

  Final Voltage Drop (%) 1.00% 0.12% 1.4% 1.4% 

  Feeder Re-sizing Not Needed Not Needed Not Needed Not Needed 

Mark Quantity W/Luminaire Total W PF Total VA

C-1 20 32.0 640.00 0.99 646.46

NF-4 2 65.0 130.00 0.98 132.65

SC-2 4 20.0 80.00 0.98 81.63

NF-5 3 65.0 195.00 0.99 196.97

1045.00 0.99 1057.72

Panelboard HLE-3D Circuit Calculations

Circuit 3

Totals:

X . Amp Main CB 150

. . Amp Bus 225

. . Ground Bus X

42 . Isolated Ground Bus .

CKT TRIP TRIP CKT

No. (Amp) A B C A B C (Amp) No.

1 EXIT SIGN 20 0.10 1 2 1.02 STAIR N-1 LIGHTING 2

3 TOILET & CORRIDOR LTG 20 1.06 3 4 1.45 STAIR N-1 LIGHTING 4

5 OFFICE LIGHTING 20 2.30 5 6 3.50 SPARE 6

7 SPARE 20 3.50 7 8 3.50 SPARE 8

9 SPARE 20 3.50 9 10 3.50 SPARE 10

11 SPARE 20 3.50 11 12 3.50 SPARE 12

13 SPARE 20 3.50 13 14 3.50 SPARE 14

15 SPARE 20 3.50 15 16 3.50 SPARE 16

17 SPARE 20 3.50 17 18 3.50 SPARE 18

19 SPARE 20 3.50 19 20 3.50 SPARE 20

21 SPARE 20 3.50 21 22 3.50 SPARE 22

23 SPARE 20 3.50 23 24 3.50 SPARE 24

25 SPARE 20 3.50 25 26 3.50 SPARE 26

27 SPARE 20 3.50 27 28 3.50 SPARE 28

29 SPARE 20 3.50 29 30 3.50 SPARE 30

31 SPARE 20 3.50 31 32 3.50 SPARE 32

33 SPARE 20 3.50 33 34 3.50 SPARE 34

35 SPARE 20 3.50 35 36 3.50 SPARE 36

37 PENEL LE-3D VIA 50 4.94 37 38 3.50 SPARE 38

39 XFMR 'TRE-LE-3D' 3.80 39 40 3.50 SPARE 40

41 (50G) 3P 3.80 41 42 3.50 SPARE 42

Subtotals (kVA): 22.54 22.36 23.60 22.02 22.45 24.50 Subtotals (kVA)

Total Loads: 44.56 kVA % Demand Factor (worksheet)

44.81 kVA kVA Demand Load

48.10 kVA kVA Load x 1.25

Total Connected Load: 137.5 kVA A AMP

BRANCH CIRCUIT PANELBOARD SCHEDULE
Panel Name: HLE-3D Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

14,000MIN A.I.C. SYM In MCC Feed Through:

Neutral: 100% Number of Poles: TVSS:

Load KVA/Phase Poles Poles KVA/Phase Load

Phase A:

Phase B:

Phase C:

61.27

84.23

105.28

126.79



X . Amp Main CB 225

. . Amp Bus 225

. X Ground Bus X

42 . Isolated Ground Bus X

CKT TRIP TRIP CKT

No. (Amp) A B C A B C (Amp) No.

1 P.C. RECEPTACLE 20 0.80 1 2 0.80 20 P.C. RECEPTACLE 2

3 RECEPTACLE 20 1.08 3 4 0.80 20 P.C. RECEPTACLE 4

5 P.C. RECEPTACLE 20 0.80 5 6 0.80 20 P.C. RECEPTACLE 6

7 RECEPTACLE 20 1.08 7 8 0.80 20 P.C. RECEPTACLE 8

9 P.C. RECEPTACLE 20 0.80 9 10 0.80 20 P.C. RECEPTACLE 10

11 RECEPTACLE 20 0.54 11 12 0.80 20 P.C. RECEPTACLE 12

13 P.C. RECEPTACLE 20 0.80 13 14 0.80 20 P.C. RECEPTACLE 14

15 SPARE 20 15 16 0.80 20 P.C. RECEPTACLE 16

17 P.C. RECEPTACLE 20 1.16 17 18 0.80 20 P.C. RECEPTACLE 18

19 RECEPTACLE 20 1.08 19 20 0.80 20 P.C. RECEPTACLE 20

21 P.C. RECEPTACLE 20 0.72 21 22 0.80 20 CLEANING RECEPTACLE 22

23 P.C. RECEPTACLE 20 0.90 23 24 0.80 20 CLEANING RECEPTACLE 24

25 P.C. RECEPTACLE 20 0.72 25 26 0.80 20 CLEANING RECEPTACLE 26

27 RECEPTACLE 20 0.72 27 28 0.80 20 CLEANING RECEPTACLE 28

29 P.C. RECEPTACLE 20 0.40 29 30 20 SPARE 30

31 RECEPTACLE 20 0.36 31 32 20 SPARE 32

33 RECEPTACLE 20 0.72 33 34 20 SPARE 34

35 SPARE 20 35 36 20 SPARE 36

37 SPARE 20 37 38 20 SPARE 38

39 SPARE 20 39 40 20 SPARE 40

41 SPARE 20 41 42 20 SPARE 42

Subtotals (kVA): 4.84 4.04 3.80 4.00 4.00 3.20 Subtotals (kVA)

Total Loads: 8.84 kVA % Demand Factor

8.04 kVA kVA Demand Load

7.00 kVA kVA Load x 1.25

Total Connected Load: kVA A AMP

BRANCH CIRCUIT PANELBOARD SCHEDULE
Panel Name: LR-3D1 Mounting: Surface: Main Lugs Only:

120/208, 3 Phase, 4 Wire Flush: Shunt Trip Main:

10,000MIN A.I.C. SYM In MCC Feed Through:

Neutral: 200% Number of Poles: TVSS:

Load KVA/Phase Poles Poles KVA/Phase

49.7723.88

Load

Phase A: 60.00

Phase B: 14.33

Phase C: 17.91

Panelboard 
  Tag HL-3D HLE-3D LR-3D1 LCP-1 

  Voltage System 480Y/277 V 480Y/277 V 208Y/120 V 480Y/277 V 

  Calculated Design Load (kW) 147.64 169.01 46.94 83.55 

  Calculated Power Factor 0.807 0.801 0.833 0.81 

  Calculated Design Load (kVA) 182.94 210.88 56.32 102.58 

  Calculated Design Load (A) 220.14 253.76 156.44* 123.44 

Feeder 

  Feeder Protection Size 125 A 150 A 110 A 70 A 

  Number of Sets 1 1 1 1 

  Wire Size       

    Phase (3) 4/0 (3) 250 kcmil (3) 3/0 (3) #1 

    Neutral (1) 4/0 (1) 250 kcmil (2) 3/0 (1) #1 

    Ground #6 #6 #6 #8 

  Wire Area (Sq. in.) (Table above)       

    Each Phase 0.3718 0.4598 0.3117 0.1901 

    Total – All Phases 1.1154 1.3788 0.9351 0.5703 

    Neutral 0.3718 0.4598 0.6234 0.1901 

    Ground 0.0726 0.0726 0.0726 0.0437 

    Total – All Wires 1.5598 1.911 1.6311 0.8041 

  Minimum Conduit Area (Sq. in.) (Above x 2.5) 4.0513 4.9293 4.1395 4.1395 

  Conduit Size (NEC Chapter 9, Table 4) 2.50” EMT 2.50” EMT 2.50” EMT 2.50” EMT 

  Conduit Size (NEC Table C.1) 2.50” EMT 2.50” EMT 2.50” EMT 2.50” EMT 

  Feeder Length 207 ft. 25 ft. 140 ft. 140 ft. 

  Final Voltage Drop (V) 4.80 0.60 1.70 1.70 

  Final Voltage Drop (%) 1.00% 0.12% 1.4% 1.4% 

  Feeder Re-sizing Not Needed Not Needed Not Needed Not Needed 

Mark Quantity W/Luminaire Total W PF Total VA

T-1 96 6.0 576.00 0.99 581.82

576.00 0.99 581.82

Panelboard LR-3D1 Circuit Calculations

Circuit 30

Totals:

X . Amp Main CB 110

. . Amp Bus 225

. X Ground Bus X

42 . Isolated Ground Bus X

CKT TRIP TRIP CKT

No. (Amp) A B C A B C (Amp) No.

1 P.C. RECEPTACLE 20 0.80 1 2 0.80 20 P.C. RECEPTACLE 2

3 RECEPTACLE 20 1.08 3 4 0.80 20 P.C. RECEPTACLE 4

5 P.C. RECEPTACLE 20 0.80 5 6 0.80 20 P.C. RECEPTACLE 6

7 RECEPTACLE 20 1.08 7 8 0.80 20 P.C. RECEPTACLE 8

9 P.C. RECEPTACLE 20 0.80 9 10 0.80 20 P.C. RECEPTACLE 10

11 RECEPTACLE 20 0.54 11 12 0.80 20 P.C. RECEPTACLE 12

13 P.C. RECEPTACLE 20 0.80 13 14 0.80 20 P.C. RECEPTACLE 14

15 SPARE 20 1.50 15 16 0.80 20 P.C. RECEPTACLE 16

17 P.C. RECEPTACLE 20 1.16 17 18 0.80 20 P.C. RECEPTACLE 18

19 RECEPTACLE 20 1.08 19 20 0.80 20 P.C. RECEPTACLE 20

21 P.C. RECEPTACLE 20 0.72 21 22 0.80 20 CLEANING RECEPTACLE 22

23 P.C. RECEPTACLE 20 0.90 23 24 0.80 20 CLEANING RECEPTACLE 24

25 P.C. RECEPTACLE 20 0.72 25 26 0.80 20 CLEANING RECEPTACLE 26

27 RECEPTACLE 20 0.72 27 28 0.80 20 CLEANING RECEPTACLE 28

29 P.C. RECEPTACLE 20 0.40 29 30 0.72 20 STUDY AREA TASK LIGHTING 30

31 RECEPTACLE 20 0.36 31 32 1.50 20 SPARE 32

33 RECEPTACLE 20 0.72 33 34 1.50 20 SPARE 34

35 SPARE 20 1.50 35 36 1.50 20 SPARE 36

37 SPARE 20 1.50 37 38 1.50 20 SPARE 38

39 SPARE 20 1.50 39 40 1.50 20 SPARE 40

41 SPARE 20 1.50 41 42 1.50 20 SPARE 42

Subtotals (kVA): 6.34 7.04 6.80 7.00 7.00 6.92 Subtotals (kVA)

Total Loads: 13.34 kVA % Demand Factor (worksheet)

14.04 kVA kVA Demand Load

13.72 kVA kVA Load x 1.25

Total Connected Load: kVA A AMP

Load

BRANCH CIRCUIT PANELBOARD SCHEDULE
Panel Name: LR-3D1 Mounting: Surface: Main Lugs Only:

120/208, 3 Phase, 4 Wire Flush: Shunt Trip Main:

10,000MIN A.I.C. SYM In MCC Feed Through:

103.8541.10

Phase C: 37.37

Neutral: 200% Number of Poles: TVSS:

Load

Phase A: 72.74

Phase B: 29.90

KVA/Phase Poles Poles KVA/Phase



X . Amp Main CB .

. . Amp Bus 225

. . Ground Bus .

42 . Isolated Ground Bus .

CKT TRIP TRIP CKT

No. (Amp) A B C A B C (Amp) No.

1 *ZONE 1 LS LOBBY LTG 20 0.42 0.72 20 ZONE 18 SITE LIGHTING* 2

3 SPARE 20 0.24 20 ZONE 19 SITE LIGHTING* 4

5 *ZONE 3 EXTERIOR LTG 20 1.40 0.24 20 ZONE 20 SITE LIGHTING* 6

7 *ZONE 4 LS LOBBY LTG 20 0.31 0.36 20 ZONE 21 SITE LIGHTING* 8

9 *ZONE 5 LS LOBBY LTG 20 0.56 0.70 20 ZONE 22 SITE LIGHTING 10

11 *ZONE 6 EXTERIOR LTG 20 1.25 20 SPARE 12

13 *ZONE 7 ML LOBBY LTG 20 0.84 0.38 20 ZONE 24 SITE LIGHTING* 14

15 *ZONE 8 ML LOBBY LTG 20 0.56 20 SPARE 16

17 *ZONE 9 EXTERIOR LTG 20 1.40 0.40 20 ZONE 26 SITE LIGHTING* 18

19 SPARE 20 0.05 20 ZONE 27 SITE LIGHTING* 20

21 *ZONE 11 EXTERIOR LTG 20 1.25 0.40 20 ZONE 28 SITE LIGHTING* 22

23 *ZONE 12 ML LOBBY LTG 20 0.31 0.27 20 ZONE 29 EXTERIOR LTG* 24

25 *ZONE 13 EXTERIOR LTG 20 0.63 0.27 20 ZONE 30 EXTERIOR LTG* 26

27 *ZONE 14 EXTERIOR LTG 20 0.84 0.23 20 ZONE 31 EXTERIOR LTG* 28

29 *ZONE 15 SITE LIGHTING 20 1.70 0.20 20 ZONE 32 EXTERIOR LTG* 30

31 *ZONE 16 SITE LIGHTING 20 1.40 0.23 20 ZONE 33 EXTERIOR LTG* 32

33 *ZONE 17 SITE LILGHTING 20 1.60 0.27 20 ZONE 34 EXTERIOR LTG* 34

35 *ZONE 35 ML LOBBY LTG 20 0.46 0.42 20 ZONE 36 LS LOBBY LTG 36

37 SPARE 20 20 SPARE 38

39 SPARE 20 20 SPARE 40

41 SPARE 20 20 SPARE 42

Subtotals (kVA): 3.60 4.81 6.52 2.01 1.84 1.53 Subtotals (kVA)

Total Loads: 5.61 kVA % Demand Factor

6.65 kVA kVA Demand Load

8.05 kVA kVA Load x 1.25

Total Connected Load: kVA A AMP

BRANCH CIRCUIT PANELBOARD SCHEDULE
Panel Name: LCP-1 Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

14,000MIN A.I.C. SYM In MCC Feed Through:

Neutral: 100% Number of Poles: TVSS:

Load KVA/Phase Poles Poles KVA/Phase

20.31 24.46

REMARKS:        * - DENOTES REMOTE CONTROL BREAKER

Load

Phase A: 80.00

Phase B: 16.25

Phase C: 20.31

Panelboard 
  Tag HL-3D HLE-3D LR-3D1 LCP-1 

  Voltage System 480Y/277 V 480Y/277 V 208Y/120 V 480Y/277 V 

  Calculated Design Load (kW) 147.64 169.01 46.94 83.55 

  Calculated Power Factor 0.807 0.801 0.833 0.81 

  Calculated Design Load (kVA) 182.94 210.88 56.32 102.58 

  Calculated Design Load (A) 220.14 253.76 156.44* 123.44 

Feeder 

  Feeder Protection Size 125 A 150 A 110 A 70 A 

  Number of Sets 1 1 1 1 

  Wire Size       

    Phase (3) 4/0 (3) 250 kcmil (3) 3/0 (3) #1 

    Neutral (1) 4/0 (1) 250 kcmil (2) 3/0 (1) #1 

    Ground #6 #6 #6 #8 

  Wire Area (Sq. in.) (Table above)       

    Each Phase 0.3718 0.4598 0.3117 0.1901 

    Total – All Phases 1.1154 1.3788 0.9351 0.5703 

    Neutral 0.3718 0.4598 0.6234 0.1901 

    Ground 0.0726 0.0726 0.0726 0.0437 

    Total – All Wires 1.5598 1.911 1.6311 0.8041 

  Minimum Conduit Area (Sq. in.) (Above x 2.5) 4.0513 4.9293 4.1395 4.1395 

  Conduit Size (NEC Chapter 9, Table 4) 2.50” EMT 2.50” EMT 2.50” EMT 2.50” EMT 

  Conduit Size (NEC Table C.1) 2.50” EMT 2.50” EMT 2.50” EMT 2.50” EMT 

  Feeder Length 207 ft. 25 ft. 140 ft. 140 ft. 

  Final Voltage Drop (V) 4.80 0.60 1.70 1.70 

  Final Voltage Drop (%) 1.00% 0.12% 1.4% 1.4% 

  Feeder Re-sizing Not Needed Not Needed Not Needed Not Needed 

Mark Quantity W/Luminaire Total W PF Total VA

UL-1 19 85.0 1615.00 0.90 1794.44

UL-2 2 85 170.00 0.9 188.89

1615.00 0.90 1794.44

Mark Quantity W/Luminaire Total W PF Total VA

XWM-1 20 48.0 960.00 0.90 1066.67

960.00 0.90 1066.67

Mark Quantity W/Luminaire Total W PF Total VA

FL-1 8 272.0 2176.00 0.90 2417.78

2176.00 0.90 2417.78

Mark Quantity W/Luminaire Total W PF Total VA

XPO-1 4 118.0 472.00 0.90 524.44

472.00 0.90 524.44

Mark Quantity W/Luminaire Total W PF Total VA

XWM-1 20 48.0 960.00 0.90 1066.67

960.00 0.90 1066.67

Mark Quantity W/Luminaire Total W PF Total VA

XAM-1 12 48.0 576.00 0.90 640.00

576.00 0.90 640.00

Mark Quantity W/Luminaire Total W PF Total VA

XAM-1 9 48.0 432.00 0.90 480.00

432.00 0.90 480.00

Circuit 27 - Zone 14 Exterior

Totals:

Circuit 21 - Zone 11 Exterior

Totals:

Circuit 25 - Zone 13 Exterior

Totals:

Totals:

Circuit 17 - Zone 9 Exterior

Totals:

Circuit 18 - Zone 26 Site

Totals:

Panelboard LR-3D1 Circuit Calculations

Circuit 5 - Zone 3 Exterior

Totals:

Circuit 11 - Zone 6 Exterior

X . Amp Main CB .

. . Amp Bus 225

. . Ground Bus .

42 . Isolated Ground Bus .

CKT TRIP TRIP CKT

No. (Amp) A B C A B C (Amp) No.

1 *ZONE 1 LS LOBBY LTG 20 0.42 1 2 0.72 20 ZONE 18 SITE LIGHTING* 2

3 SPARE 20 3.50 3 4 3.50 20 SPARE 4

5 *ZONE 3 COURTYARD UPLT 20 1.79 5 6 0.24 20 ZONE 20 SITE LIGHTING* 6

7 *ZONE 4 LS LOBBY LTG 20 0.31 7 8 3.50 20 SPARE 8

9 *ZONE 5 LS LOBBY LTG 20 0.56 9 10 0.70 20 ZONE 22 SITE LIGHTING 10

11 *ZONE 6 EXTERIOR LTG 20 1.07 11 12 3.50 20 SPARE 12

13 *ZONE 7 ML LOBBY LTG 20 0.84 13 14 3.50 20 SPARE 14

15 *ZONE 8 ML LOBBY LTG 20 0.56 15 16 3.50 20 SPARE 16

17 *ZONE 9 LIGHT WELL FLOOD 20 2.42 17 18 0.52 20 ZONE 26 COURTYARD SITE* 18

19 SPARE 20 3.50 19 20 0.05 20 ZONE 27 SITE LIGHTING* 20

21 *ZONE 11 EXTERIOR LTG 20 1.07 21 22 0.40 20 ZONE 28 SITE LIGHTING* 22

23 *ZONE 12 ML LOBBY LTG 20 0.31 23 24 0.27 20 ZONE 29 EXTERIOR LTG* 24

25 *ZONE 13 EXTERIOR LTG 20 0.64 25 26 0.27 20 ZONE 30 EXTERIOR LTG* 26

27 *ZONE 14 EXTERIOR LTG 20 0.48 27 28 0.23 20 ZONE 31 EXTERIOR LTG* 28

29 *ZONE 15 SITE LIGHTING 20 1.70 29 30 0.20 20 ZONE 32 EXTERIOR LTG* 30

31 *ZONE 16 SITE LIGHTING 20 1.40 31 32 0.23 20 ZONE 33 EXTERIOR LTG* 32

33 *ZONE 17 SITE LILGHTING 20 1.60 33 34 0.27 20 ZONE 34 EXTERIOR LTG* 34

35 *ZONE 35 ML LOBBY LTG 20 0.46 35 36 0.42 20 ZONE 36 LS LOBBY LTG 36

37 SPARE 20 3.50 37 38 3.50 20 SPARE 38

39 SPARE 20 3.50 39 40 3.50 20 SPARE 40

41 SPARE 20 3.50 41 42 3.50 20 SPARE 42

Subtotals (kVA): 10.61 11.27 11.25 11.77 12.10 8.65 Subtotals (kVA)

Total Loads: 22.38 kVA % Demand Factor

23.37 kVA kVA Demand Load

19.90 kVA kVA Load x 1.25

Total Connected Load: kVA A AMP

BRANCH CIRCUIT PANELBOARD SCHEDULE
Panel Name: LCP-1 Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

14,000MIN A.I.C. SYM In MCC Feed Through:

Neutral: 100% Number of Poles: TVSS:

Load KVA/Phase Poles Poles KVA/Phase

65.65 65.46

Load

Phase A: 66.24%

Phase B: 43.49

Phase C: 54.36



X . Amp Main CB 800

. . Amp Bus 800

. .

AMPS KVA HP FRAME 

(AMPS)

TRIP 

(AMPS)

Poles

1 ACF-1 253.90 211.00 100 600A 450A 3

2 ACF-3 253.90 211.00 100 600A 450A 3

3 ACF-5 253.90 211.00 100 600A 450A 3

4 HMS-0B - HMS-3B 23.80 20.00 225A 225A 3

5 RO-2 11.00 9.00 7.5 100A 40A 3

6 PRE-TREATMENT 7.60 6.32 5 100A 30A 3

7 CONTROL PANEL 20.00 16.00 100A 30A 3

8 SPACE

9 EFN-24 65.00 50 100A 70A 3

10 EFN-26 72.20 60.00 75 225A 150A 3

11 SPARE 100A 100A 3

12 SPARE 225A 225A 3

13

14

15

16

17

18

DISTRIBUTION PANEL SCHEDULE
Panel Name:  EDPS-M41 Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

65,000MIN A.I.C. SYM In MCC Feed Through:

CKT 

NO.

EQUIPMENT LOAD (CONN) BREAKER WIRE SIZE / REMARKS

460G

460G

460G (STAND-BY)

300G

40G

100% NEUTRAL

PROVIDE INTEGRAL TVSS UNIT

30G

30NG

115G (STAND-BY)

150G (STAND-BY)

X . Amp Main CB 1200

. . Amp Bus 1200

. .

AMPS KVA HP FRAME 

(AMPS)

TRIP 

(AMPS)

Poles

1 AHU-INT-LS1 192.00 159.55 75 400A 250A 3

2 AHU-INT-LS2 192.00 159.55 75 400A 250A 3

3 SPACE

4 HMS-0B - HMS-3B 23.80 20.00 225A 225A 3

5 RO-2 11.00 9.00 7.5 100A 40A 3

6 PRE-TREATMENT 7.60 6.32 5 100A 30A 3

7 CONTROL PANEL 20.00 16.00 100A 30A 3

8 SPACE

9 EFN-24 65.00 54.02 50 100A 70A 3

10 EFN-26 72.20 60.00 75 225A 150A 3

11 SPARE 80.00 66.48 100A 100A 3

12 SPARE 180.00 149.58 225A 225A 3

13

14

15

16

17

18

100% NEUTRAL

PROVIDE INTEGRAL TVSS UNIT

30G

30NG

115G (STAND-BY)

150G (STAND-BY)

(3) 4/0 phase conductors, (1) #4 ground in 2"C

(3) 4/0 phase conductors, (1) #4 ground in 2"C

300G

40G

CKT 

NO.

EQUIPMENT LOAD (CONN) BREAKER WIRE SIZE / REMARKS

DISTRIBUTION PANEL SCHEDULE
Panel Name:  EDPS-M41 Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

65,000MIN A.I.C. SYM In MCC Feed Through:Switchboard 
  Tag EDPS-M41 EDPS-M42 MDP-M41 MDP-M42 

  Voltage System 480Y/277V 480Y/277V 480Y/277V 480Y/277V 

  Calculated Design Load (kW) 700.87 796.10 614.29 904.46 

  Calculated Power Factor 0.80 0.80 0.80 0.80 

  Calculated Design Load (kVA) 876.08 955.12 767.86 1130.58 

  Calculated Design Load (A) 1054.25 1197.50 924.03 1360.50 

Feeder 
  Feeder Protection Size 1200A 1600A* 1000A 1600A 

  Number of Sets 3 4 3** 4*** 

  Wire Size 

    Phase 500 kcmil 350 kcmil 350 kcmil 500 kcmil 

    Neutral 500 kcmil 350 kcmil 350 kcmil 500 kcmil 

    Ground 3/0 4/0 2/0 4/0 

  Wire Area (Sq. in.) (Table above) 

    Each Phase 0.7901 0.5958 0.5958 0.7901 

    Total – All Phases 2.3703 1.7874 1.7874 2.3703 

    Neutral 0.7901 0.5958 0.5958 0.7901 

    Ground 0.3117 0.3718 0.2624 0.3718 

    Total – All Wires 3.4721 2.7550 2.6456 3.5322 

  Minimum Conduit Area (Sq. in.) (Above x 2.5) 8.6803 6.8875 6.6140 8.8305 

  Conduit Size (NEC Chapter 9, Table 4) 3.0” EMT 3.0” EMT 3.0” EMT 3.0” EMT 

  Conduit Size (NEC Table C.1) 3.0” EMT 3.0” EMT 3.0” EMT 3.0” EMT 

  Feeder Length 300 ft. 150 ft. 750 ft. 750 ft. 

  Final Voltage Drop (V) 2.7 1.7 8.5 6.6 

  Final Voltage Drop (%) 0.97% 0.61% 3.07% 2.38% 

  Feeder Re-sizing Not Needed Not Needed 500 kcmil** See Below 

*Main circuit protection is too close to the next breaker size to be considered free from accidental trip 

**Feeder size change to 4 sets of (3) 500 kcmil + (1) 500 kcmil neutral to yield 4.5V (1.62%) drop 

***Voltage drop calculation yields adding an extra set with the same 500 kcmil cables 



X . Amp Main CB 800

. . Amp Bus 800

. .

AMPS KVA HP FRAME 

(AMPS)

TRIP 

(AMPS)

Poles

1 ACF-2 253.90 211.00 100 400A 380A 3

2 ACF-4 253.90 211.00 100 400A 380A 3

3 ACF-9 52.00 30.00 40 100A 100A 3

4 ACF-10 52.00 30.00 40 100A 100A 3

5 ACF-11 34.00 28.00 25 100A 70A 3

6 HMS-0D - HMS-3D 16.00 13.30 225A 225A 3

7 ACF-12 156.00 94.00 125 225A 225A 3

8 VACUUM PUMP (VCP-1) 104.00 3(40) 200A 200A 3

9 SPARE 100A 30A 3

10 SPARE 100A 30A 3

11

12

13

14

15

16

17

18

DISTRIBUTION PANEL SCHEDULE
Panel Name:  EDPS-M42 Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

65,000MIN A.I.C. SYM In MCC Feed Through: 100% NEUTRAL

CKT 

NO. EQUIPMENT

LOAD (CONN) BREAKER

WIRE SIZE / REMARKS

400G

400G

115G (STAND-BY)

115G

85G

300NG

230G

200G - (2 ACTIVE, 1 STAND-BY)

PROVIDE INTEGRAL TVSS UNIT

X . Amp Main CB 1600

. . Amp Bus 2500

. .

AMPS KVA HP FRAME 

(AMPS)

TRIP 

(AMPS)

Poles

1 AHU-INT-MS1 192.00 159.55 75 400A 250A 3

2 AHU-INT-MS2 192.00 159.55 75 400A 250A 3

3 ACF-9 52.00 30.00 40 100A 100A 3

4 ACF-10 52.00 30.00 40 100A 100A 3

5 ACF-11 34.00 28.00 25 100A 70A 3

6 HMS-0D - HMS-3D 16.00 13.30 225A 225A 3

7 ACF-12 156.00 94.00 125 225A 225A 3

8 VACUUM PUMP (VCP-1) 104.00 86.42 3(40) 200A 200A 3

9 SPARE 80.00 66.48 100A 30A 3

10 SPARE 80.00 66.48 100A 30A 3

11

12

13

14

15

16

17

18

PROVIDE INTEGRAL TVSS UNIT

(3) 4/0 phase conductors, (1) #4 ground in 2"C

(3) 4/0 phase conductors, (1) #4 ground in 2"C

115G (STAND-BY)

115G

85G

300NG

230G

200G - (2 ACTIVE, 1 STAND-BY)

CKT 

NO. EQUIPMENT

LOAD (CONN) BREAKER

WIRE SIZE / REMARKS

DISTRIBUTION PANEL SCHEDULE
Panel Name:  EDPS-M42 Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

65,000MIN A.I.C. SYM In MCC Feed Through: 100% NEUTRAL

Switchboard 
  Tag EDPS-M41 EDPS-M42 MDP-M41 MDP-M42 

  Voltage System 480Y/277V 480Y/277V 480Y/277V 480Y/277V 

  Calculated Design Load (kW) 700.87 796.10 614.29 904.46 

  Calculated Power Factor 0.80 0.80 0.80 0.80 

  Calculated Design Load (kVA) 876.08 955.12 767.86 1130.58 

  Calculated Design Load (A) 1054.25 1197.50 924.03 1360.50 

Feeder 
  Feeder Protection Size 1200A 1600A* 1000A 1600A 

  Number of Sets 3 4 3** 4*** 

  Wire Size 

    Phase 500 kcmil 350 kcmil 350 kcmil 500 kcmil 

    Neutral 500 kcmil 350 kcmil 350 kcmil 500 kcmil 

    Ground 3/0 4/0 2/0 4/0 

  Wire Area (Sq. in.) (Table above) 

    Each Phase 0.7901 0.5958 0.5958 0.7901 

    Total – All Phases 2.3703 1.7874 1.7874 2.3703 

    Neutral 0.7901 0.5958 0.5958 0.7901 

    Ground 0.3117 0.3718 0.2624 0.3718 

    Total – All Wires 3.4721 2.7550 2.6456 3.5322 

  Minimum Conduit Area (Sq. in.) (Above x 2.5) 8.6803 6.8875 6.6140 8.8305 

  Conduit Size (NEC Chapter 9, Table 4) 3.0” EMT 3.0” EMT 3.0” EMT 3.0” EMT 

  Conduit Size (NEC Table C.1) 3.0” EMT 3.0” EMT 3.0” EMT 3.0” EMT 

  Feeder Length 300 ft. 150 ft. 750 ft. 750 ft. 

  Final Voltage Drop (V) 2.7 1.7 8.5 6.6 

  Final Voltage Drop (%) 0.97% 0.61% 3.07% 2.38% 

  Feeder Re-sizing Not Needed Not Needed 500 kcmil** See Below 

*Main circuit protection is too close to the next breaker size to be considered free from accidental trip 

**Feeder size change to 4 sets of (3) 500 kcmil + (1) 500 kcmil neutral to yield 4.5V (1.62%) drop 

***Voltage drop calculation yields adding an extra set with the same 500 kcmil cables 



X . Amp Main CB 1000

. . Amp Bus 1000

. .

AMPS KVA HP FRAME 

(AMPS)

TRIP 

(AMPS)

Poles

1 ACF-7 77.00 63.00 60 225A 110A 3

2 RTF-1 40.00 33.00 30 100A 80A 3

3 GWP-12 34.00 28.00 25 100A 70A 3

4 RTF-3 27.00 21.49 20 100A 60A 3

5 HM-3B - HM-0B 57.44 47.70 225A 225A 3

6 HL-3B - HL-0B 166.74 138.00 400A 400A 3

7 HM-4A 26.19 21.75 400A 400A 3

8 HL-M4 9.15 7.60 100A 100A 3

9 LR-4C VIA 30 KVA XFMR 'TRE-LR-4C' 18.70 15.50 100A 50A 3

10 SPARE 225A 225A 3

11 SPARE 225A 225A 3

12

13

14

15

16

17

18

DISTRIBUTION PANEL SCHEDULE
Panel Name:  MDP-M41 Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

65,000MIN A.I.C. SYM In MCC Feed Through: 100% NEUTRAL

CKT 

NO. EQUIPMENT

LOAD (CONN) BREAKER

WIRE SIZE / REMARKS

115G

85G

85G (STAND-BY)

60G

255G

400NG

380G

115NG

50G

PROVIDE INTEGRAL TVSS UNIT

X . Amp Main CB 1000

. . Amp Bus 1200

. .

AMPS KVA HP FRAME 

(AMPS)

TRIP 

(AMPS)

Poles

1 SPACE

2 RTF-1 40.00 33.00 30 100A 80A 3

3 GWP-12 34.00 28.00 25 100A 70A 3

4 RTF-3 27.00 21.49 20 100A 60A 3

5 HM-3B - HM-0B 57.44 47.70 225A 225A 3

6 HL-3B - HL-0B 166.74 138.00 400A 400A 3

7 HM-4A 26.19 21.75 400A 400A 3

8 HL-M4 9.15 7.60 100A 100A 3

9 LR-4C VIA 30 KVA XFMR 'TRE-LR-4C' 18.70 15.50 100A 50A 3

10 SPARE 180.00 149.58 225A 225A 3

11 SPARE 180.00 149.58 225A 225A 3

12

13

14

15

16

17

18

PROVIDE INTEGRAL TVSS UNIT

85G

85G (STAND-BY)

60G

255G

400NG

380G

115NG

50G

CKT 

NO. EQUIPMENT

LOAD (CONN) BREAKER

WIRE SIZE / REMARKS

DISTRIBUTION PANEL SCHEDULE
Panel Name:  MDP-M41 Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

65,000MIN A.I.C. SYM In MCC Feed Through: 100% NEUTRAL

Switchboard 
  Tag EDPS-M41 EDPS-M42 MDP-M41 MDP-M42 

  Voltage System 480Y/277V 480Y/277V 480Y/277V 480Y/277V 

  Calculated Design Load (kW) 700.87 796.10 614.29 904.46 

  Calculated Power Factor 0.80 0.80 0.80 0.80 

  Calculated Design Load (kVA) 876.08 955.12 767.86 1130.58 

  Calculated Design Load (A) 1054.25 1197.50 924.03 1360.50 

Feeder 
  Feeder Protection Size 1200A 1600A* 1000A 1600A 

  Number of Sets 3 4 3** 4*** 

  Wire Size 

    Phase 500 kcmil 350 kcmil 350 kcmil 500 kcmil 

    Neutral 500 kcmil 350 kcmil 350 kcmil 500 kcmil 

    Ground 3/0 4/0 2/0 4/0 

  Wire Area (Sq. in.) (Table above) 

    Each Phase 0.7901 0.5958 0.5958 0.7901 

    Total – All Phases 2.3703 1.7874 1.7874 2.3703 

    Neutral 0.7901 0.5958 0.5958 0.7901 

    Ground 0.3117 0.3718 0.2624 0.3718 

    Total – All Wires 3.4721 2.7550 2.6456 3.5322 

  Minimum Conduit Area (Sq. in.) (Above x 2.5) 8.6803 6.8875 6.6140 8.8305 

  Conduit Size (NEC Chapter 9, Table 4) 3.0” EMT 3.0” EMT 3.0” EMT 3.0” EMT 

  Conduit Size (NEC Table C.1) 3.0” EMT 3.0” EMT 3.0” EMT 3.0” EMT 

  Feeder Length 300 ft. 150 ft. 750 ft. 750 ft. 

  Final Voltage Drop (V) 2.7 1.7 8.5 6.6 

  Final Voltage Drop (%) 0.97% 0.61% 3.07% 2.38% 

  Feeder Re-sizing Not Needed Not Needed 500 kcmil** See Below 

*Main circuit protection is too close to the next breaker size to be considered free from accidental trip 

**Feeder size change to 4 sets of (3) 500 kcmil + (1) 500 kcmil neutral to yield 4.5V (1.62%) drop 

***Voltage drop calculation yields adding an extra set with the same 500 kcmil cables 



X . Amp Main CB 1000

. . Amp Bus 1000

. .

AMPS KVA HP FRAME 

(AMPS)

TRIP 

(AMPS)

Poles

1 ACF-6 77.00 64.00 60 225A 110A 3

2 ACF-8 77.00 64.00 60 225A 110A 3

3 ACF-12 96.00 80.00 75 225A 125A 3

4 HM-3D - HM-0D 159.84 132.73 7.5 400A 400A 3

5 HL-3D - HL-0D 113.63 94.36 7.5 225.00 225A 3

6 HM-4B 37.93 31.50 7.5 400A 400A 3

7

8 SPARE 225A 225A 3

9 SPARE 225A 225A 3

10 GWP-11 34.00 28.00 25 100A 70A 3

11 RTF-2 27.00 21.49 20 100A 60A 3

12

13

14

15

16

17

18

DISTRIBUTION PANEL SCHEDULE
Panel Name:  MDP-M42 Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

65,000MIN A.I.C. SYM In MCC Feed Through: 100% NEUTRAL

CKT 

NO. EQUIPMENT

LOAD (CONN) BREAKER

WIRE SIZE / REMARKS

60G

115G

115G

130G

400G

255NG

380G

85G

PROVIDE INTEGRAL TVSS UNIT

X . Amp Main CB 1600

. . Amp Bus 2500

. .

AMPS KVA HP FRAME 

(AMPS)

TRIP 

(AMPS)

Poles

1 AHU-EXT-1 130.00 108.03 50 225A 175A 3

2 AHU-EXT-2 130.00 108.03 50 225A 175A 3

3 ACF-12 96.00 80.00 75 225A 125A 3

4 HM-3D - HM-0D 159.84 132.73 7.5 400A 400A 3

5 HL-3D - HL-0D 113.63 94.36 7.5 225.00 225A 3

6 HM-4B 37.93 31.50 7.5 400A 400A 3

7

8 SPARE 180.00 149.58 225A 225A 3

9 SPARE 180.00 149.58 225A 225A 3

10 GWP-11 34.00 28.00 25 100A 70A 3

11 RTF-2 27.00 21.49 20 100A 60A 3

12

13

14

15

16

17

18

PROVIDE INTEGRAL TVSS UNIT

60G

(3) 1/0 phase conductors, (1) #6 ground in 1.5"C

(3) 1/0 phase conductors, (1) #6 ground in 1.5"C

130G

400G

255NG

380G

85G

CKT 

NO. EQUIPMENT

LOAD (CONN) BREAKER

WIRE SIZE / REMARKS

DISTRIBUTION PANEL SCHEDULE
Panel Name:  MDP-M42 Mounting: Surface: Main Lugs Only:

277/480, 3 Phase, 4 Wire Flush: Shunt Trip Main:

65,000MIN A.I.C. SYM In MCC Feed Through: 100% NEUTRAL
Switchboard 

  Tag EDPS-M41 EDPS-M42 MDP-M41 MDP-M42 

  Voltage System 480Y/277V 480Y/277V 480Y/277V 480Y/277V 

  Calculated Design Load (kW) 700.87 796.10 614.29 904.46 

  Calculated Power Factor 0.80 0.80 0.80 0.80 

  Calculated Design Load (kVA) 876.08 955.12 767.86 1130.58 

  Calculated Design Load (A) 1054.25 1197.50 924.03 1360.50 

Feeder 
  Feeder Protection Size 1200A 1600A* 1000A 1600A 

  Number of Sets 3 4 3** 4*** 

  Wire Size 

    Phase 500 kcmil 350 kcmil 350 kcmil 500 kcmil 

    Neutral 500 kcmil 350 kcmil 350 kcmil 500 kcmil 

    Ground 3/0 4/0 2/0 4/0 

  Wire Area (Sq. in.) (Table above) 

    Each Phase 0.7901 0.5958 0.5958 0.7901 

    Total – All Phases 2.3703 1.7874 1.7874 2.3703 

    Neutral 0.7901 0.5958 0.5958 0.7901 

    Ground 0.3117 0.3718 0.2624 0.3718 

    Total – All Wires 3.4721 2.7550 2.6456 3.5322 

  Minimum Conduit Area (Sq. in.) (Above x 2.5) 8.6803 6.8875 6.6140 8.8305 

  Conduit Size (NEC Chapter 9, Table 4) 3.0” EMT 3.0” EMT 3.0” EMT 3.0” EMT 

  Conduit Size (NEC Table C.1) 3.0” EMT 3.0” EMT 3.0” EMT 3.0” EMT 

  Feeder Length 300 ft. 150 ft. 750 ft. 750 ft. 

  Final Voltage Drop (V) 2.7 1.7 8.5 6.6 

  Final Voltage Drop (%) 0.97% 0.61% 3.07% 2.38% 

  Feeder Re-sizing Not Needed Not Needed 500 kcmil** See Below 

*Main circuit protection is too close to the next breaker size to be considered free from accidental trip 

**Feeder size change to 4 sets of (3) 500 kcmil + (1) 500 kcmil neutral to yield 4.5V (1.62%) drop 

***Voltage drop calculation yields adding an extra set with the same 500 kcmil cables 



SKM Model Equipment Schedule 

Lvl Name Location Floorplan Voltage RATING Series Rating 

Sw
it

ch
ge

ar
 

0 

MDS-01A W-P003 E2.0B-P 480/277V 5,000A 100 kAIC 

MDS-01B W-P003 E2.0B-P 480/277V 5,000A 100 kAIC 

0M
 MDS-02A N-P051 E2.0MD-LP 480/277V 2,000A 100 kAIC 

MDS-02B N-P051 E2.0MD-LP 480/277V 2,000A 100 kAIC 

EMDS-1 N-P052 E2.0MD-LP 480/277V 2,000A 65 kAIC 

Sw
it

ch
b

o
ar

d
s 

0M
 EDPS-1E1 N-P052 E2.0MD-LP 480/277V 800A 65 kAIC 

EDPS-1E2 N-P052 E2.0MD-LP 480/277V 800A 65 kAIC 

Lv
l 2

 SDP-2B W-P249 E2.2B-P 480/277V 1,000A 65 kAIC 

SDP-2D N-P258 E2.2BD-P 480/277V 1,000A 65 kAIC 

SDP-2D1 N-P238 E2.2E-P 480/277V 1,000A 65 kAIC 

Lv
l 3

 

EDPS-3B W-P338 E2.3B-P 208/120V 800A 65 kAIC 

EDPS-3D N-P347 E2.3D-P 208/120V 800A 65 kAIC 

P
e

n
t.

 

EDPS-M41 N-M401 E2.4C-P 480/277V 800A 65 kAIC 

EDPS-M42 N-M401 E2.4C-P 480/277V 800A 65 kAIC 

MDP-M41 N-M401 E2.4C-P 480/277V 1,000A 65 kAIC 

MDP-M42 N-M401 E2.4C-P 480/277V 1,000A 65 kAIC 

P
an

e
lb

o
ar

d
s:

 L
e

ve
l 3

 

Le
ve

l 3
B

 

HL-3B W-P338 E2.3B-P 480/277V 200A 14 kAIC Min. 

HMS-3B W-P338 E2.3B-P 480/277V 100A 14 kAIC Min. 

LB-3B1/2 W-Q304 E4.3B 208/120V 225A 10 kAIC Min. 

LB-3B3/4 W-321 E4.3B 208/120V 225A 10 kAIC Min. 

LB-3B5/6 W-337 E4.3B 208/120V 225A 10 kAIC Min. 

LB-3B7 W-Q304 E4.3B 208/120V 225A/MLO 10 kAIC Min. 

LBS-3B1/2 W-Q304 E4.3B 208/120V 225A 10 kAIC Min. 

LBS-3B3/4 W-321 E4.3B 208/120V 225A 10 kAIC Min. 

LR-3B W-P338 E2.3B-P 208/120V 150A 10 kAIC Min. 

LR-3B5/6 W-337 E4.3B 208/120V 225A 10 kAIC Min. 

LS-3B W-P338 E2.3B-P 208/120V 100A 10 kAIC Min. 

3C
 LB-3C1/2 W-Q302 E2.3C-P 208/120V 150A 10 kAIC Min. 

LR-3C1/2 N-Q307 E2.3C-P 208/120V 225A 10 kAIC Min. 

Le
ve

l 3
D

 

HL-3D N-P347 E2.3D-P 480/277V 200A 14 kAIC Min. 

HM-3D N-P347 E2.3D-P 480/277V 100A 14 kAIC Min. 

HMS-3D N-P347 E2.3D-P 480/277V 100A 14 kAIC Min. 

LB-3D1/2 N-361 E4.3D 208/120V 175A 10 kAIC Min. 

LB-3D5/6 N-361 E4.3D 208/120V 175A 10 kAIC Min. 

LB-3D7/8 N-361 E4.3D 208/120V 175A 10 kAIC Min. 

LBS-3D1/2 N-Q304 E4.3D 208/120V 225A 10 kAIC Min. 

LBS-3D5/6 N-361 E4.3D 208/120V 225A 10 kAIC Min. 

LR-3D1/2 N-P346 E2.3D-P 208/120V 225A 10 kAIC Min. 

LR-3D3/4 N-P346 E2.3D-P 208/120V 225A 10 kAIC Min. 

LS-3D N-P347 E2.3D-P 208/120V 100A 10 kAIC Min. 

Lvl Name Location Enl. Plan Rating Poles/Ph/Voltage Series Rating 

D
is

tr
ib

u
ti

o
n

 E
q

u
ip

m
e

n
t 

M
ez

z.
 ATS-HS1 N-P052 E2.0MD-LP 800 A 4P, 480V 65 kAIC 

ATS-HS2 N-P052 E2.0MD-LP 800 A 4P, 480V 65 kAIC 

ATS-HS3 N-P052 E2.0MD-LP 800 A 4P, 480V 65 kAIC 

ATS-HS4 N-P052 E2.0MD-LP 800 A 4P, 480V 65 kAIC 

Lv
l 2

 TRN-SDP-2B W-P249 E2.2B-P 300 kVA 480Δ - 208Y/120V N/A 

TRN-SDP-2D N-P258 E2.2D-P 300 kVA 480Δ - 208Y/120V N/A 

TRN-SDP-2D1 N-P238 E2.2E-P 300 kVA 480Δ - 208Y/120V N/A 

Le
ve

l 3
 TRE-EDPS-3B W-P338 E2.3B-P 225 kVA 480Δ - 208Y/120V N/A 

TRE-EDPS-3D N-P347 E2.3D-P 225 kVA 480Δ - 208Y/120V N/A 

UPS-3D-1/2 N-361 E4.3D 50 kVA N/A Unknown 

UPS-3D-5/6 N-361 E4.3D 50 kVA N/A Unknown 

Lvl Name Location Motor Size Sizing Remarks Not Used 

M
ec

h
. E

q
u

ip
m

en
t 

P
en

th
o

u
se

 

ACF-1 N-M401 100 hp 200 A MCP, 175 A FS ----- 

ACF-2 N-M401 100 hp 200 A MCP, 175 A FS ----- 

ACF-3 N-M401 100 hp 200 A MCP, 175 A FS ----- 

ACF-4 N-M401 100 hp 200 A MCP, 175 A FS ----- 

ACF-5 N-M401 100 hp 200 A MCP, 175 A FS ----- 

ACF-6 N-M401 60 hp 110 A MCP, 100 A FS ----- 

ACF-7 N-M401 60 hp 110 A MCP, 100 A FS ----- 

ACF-8 N-M401 60 hp 110 A MCP, 100 A FS ----- 

Fault Analysis Summary 

Bus Name Voltage 
Available Fault Current 

3-Phase X/R LINE/GRND X/R 

EDPS-1E1 480 39353.3 3 8391.63 0.2 

EDPS-1E2 480 38449.6 2.9 8364.93 0.2 

EDPS-3B 208 8147.9 1.6 9238.12 1.6 

EDPS-3D 208 9963.3 1.6 10713.51 1.6 

EDPS-M41 480 26611.3 2.1 7238.23 0.3 

EDPS-M42 480 32169.3 2.4 7817.41 0.3 

EMDS-1 480 10039.0 4.9 1621.01 0.1 

HL-3B 480 13108.6 1.6 5383.71 0.5 

HL-3D 480 11810.3 1.2 4971.80 0.5 

HM-3D 480 13304.3 1.6 5406.24 0.5 

HMS-3B 480 15707.0 1.4 5858.97 0.4 

HMS-3D 480 17537.7 1.4 6259.26 0.4 

LB-3B1/2 208 7593.2 1.1 6792.20 1.2 

LB-3B3/4 208 7756.9 1.1 6964.21 1.2 

LB-3B5/6 208 7756.9 1.1 6964.21 1.2 

LB-3B7 208 8104.7 1.2 7334.45 1.2 

LB-3C1/2 208 4502.6 0.9 4019.60 1 

LB-3D1/2 208 138.7 7.9 134.64 8.1 

LB-3D5/6 208 138.7 7.9 134.64 8.1 

LB-3D7/8 208 4508.2 0.9 4021.00 1 

LBS-3B1/2 208 6467.5 1.2 6633.94 1.2 

LBS-3B3/4 208 6467.5 1.2 6633.94 1.2 

LBS-3D1/2 208 7560.1 1.2 7361.22 1.2 

LBS-3D5/6 208 7560.1 1.2 7361.22 1.2 

LR-3B 208 9213.2 1.2 8620.65 1.2 

LR-3B5/6 208 7756.9 1.1 6964.21 1.2 

LR-3C1/2 208 3773.0 0.8 3288.52 0.9 

LR-3D1/2 208 6503.1 1.1 6244.65 1.2 

LR-3D3/4 208 6503.1 1.1 6244.65 1.2 

LS-3B 208 6746.9 1.1 7098.78 1 

LS-3D 208 7936.7 1.1 7928.46 1 

MDP-M41 480 18646.1 1.9 6337.24 0.4 

MDP-M42 480 19033.2 1.9 6367.69 0.4 

MDS-01A 480 57411.7 5.7 9248.60 0.1 

MDS-01B 480 57406.8 5.7 9248.52 0.1 

MDS-02A 480 44453.2 3.5 8669.88 0.2 

MDS-02B 480 44450.1 3.5 8669.80 0.2 

SDP-2B 208 10951.5 1.6 10647.34 1.7 

SPD-2D 208 8645.7 1.4 9083.76 1.5 

SDP-2D1 208 8574.7 1.3 9026.44 1.6 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SKM Model Equipment Schedule 

Lvl Name Location Floorplan Voltage RATING Series Rating 

Sw
it

ch
ge

ar
 

0 

MDS-01A W-P003 E2.0B-P 480/277V 5,000A 100 kAIC 

MDS-01B W-P003 E2.0B-P 480/277V 5,000A 100 kAIC 

0M
 MDS-02A N-P051 E2.0MD-LP 480/277V 2,000A 100 kAIC 

MDS-02B N-P051 E2.0MD-LP 480/277V 2,000A 100 kAIC 

EMDS-1 N-P052 E2.0MD-LP 480/277V 2,000A 65 kAIC 

Sw
it

ch
b

o
ar

d
s 

0M
 EDPS-1E1 N-P052 E2.0MD-LP 480/277V 800A 65 kAIC 

EDPS-1E2 N-P052 E2.0MD-LP 480/277V 800A 65 kAIC 

Lv
l 2

 SDP-2B W-P249 E2.2B-P 480/277V 1,000A 65 kAIC 

SDP-2D N-P258 E2.2BD-P 480/277V 1,000A 65 kAIC 

SDP-2D1 N-P238 E2.2E-P 480/277V 1,000A 65 kAIC 

Lv
l 3

 

EDPS-3B W-P338 E2.3B-P 208/120V 800A 65 kAIC 

EDPS-3D N-P347 E2.3D-P 208/120V 800A 65 kAIC 

P
e

n
t.

 

EDPS-M41 N-M401 E2.4C-P 480/277V 800A 65 kAIC 

EDPS-M42 N-M401 E2.4C-P 480/277V 800A 65 kAIC 

MDP-M41 N-M401 E2.4C-P 480/277V 1,000A 65 kAIC 

MDP-M42 N-M401 E2.4C-P 480/277V 1,000A 65 kAIC 

P
an

e
lb

o
ar

d
s:

 L
e

ve
l 3

 

Le
ve

l 3
B

 

HL-3B W-P338 E2.3B-P 480/277V 200A 14 kAIC Min. 

HMS-3B W-P338 E2.3B-P 480/277V 100A 14 kAIC Min. 

LB-3B1/2 W-Q304 E4.3B 208/120V 225A 10 kAIC Min. 

LB-3B3/4 W-321 E4.3B 208/120V 225A 10 kAIC Min. 

LB-3B5/6 W-337 E4.3B 208/120V 225A 10 kAIC Min. 

LB-3B7 W-Q304 E4.3B 208/120V 225A/MLO 10 kAIC Min. 

LBS-3B1/2 W-Q304 E4.3B 208/120V 225A 10 kAIC Min. 

LBS-3B3/4 W-321 E4.3B 208/120V 225A 10 kAIC Min. 

LR-3B W-P338 E2.3B-P 208/120V 150A 10 kAIC Min. 

LR-3B5/6 W-337 E4.3B 208/120V 225A 10 kAIC Min. 

LS-3B W-P338 E2.3B-P 208/120V 100A 10 kAIC Min. 

3C
 LB-3C1/2 W-Q302 E2.3C-P 208/120V 150A 10 kAIC Min. 

LR-3C1/2 N-Q307 E2.3C-P 208/120V 225A 10 kAIC Min. 

Le
ve

l 3
D

 

HL-3D N-P347 E2.3D-P 480/277V 200A 14 kAIC Min. 

HM-3D N-P347 E2.3D-P 480/277V 100A 14 kAIC Min. 

HMS-3D N-P347 E2.3D-P 480/277V 100A 14 kAIC Min. 

LB-3D1/2 N-361 E4.3D 208/120V 175A 10 kAIC Min. 

LB-3D5/6 N-361 E4.3D 208/120V 175A 10 kAIC Min. 

LB-3D7/8 N-361 E4.3D 208/120V 175A 10 kAIC Min. 

LBS-3D1/2 N-Q304 E4.3D 208/120V 225A 10 kAIC Min. 

LBS-3D5/6 N-361 E4.3D 208/120V 225A 10 kAIC Min. 

LR-3D1/2 N-P346 E2.3D-P 208/120V 225A 10 kAIC Min. 

LR-3D3/4 N-P346 E2.3D-P 208/120V 225A 10 kAIC Min. 

LS-3D N-P347 E2.3D-P 208/120V 100A 10 kAIC Min. 

Lvl Name Location Enl. Plan Rating Poles/Ph/Voltage Series Rating 

D
is

tr
ib

u
ti

o
n

 E
q

u
ip

m
e

n
t 

M
ez

z.
 ATS-HS1 N-P052 E2.0MD-LP 800 A 4P, 480V 65 kAIC 

ATS-HS2 N-P052 E2.0MD-LP 800 A 4P, 480V 65 kAIC 

ATS-HS3 N-P052 E2.0MD-LP 800 A 4P, 480V 65 kAIC 

ATS-HS4 N-P052 E2.0MD-LP 800 A 4P, 480V 65 kAIC 

Lv
l 2

 TRN-SDP-2B W-P249 E2.2B-P 300 kVA 480Δ - 208Y/120V N/A 

TRN-SDP-2D N-P258 E2.2D-P 300 kVA 480Δ - 208Y/120V N/A 

TRN-SDP-2D1 N-P238 E2.2E-P 300 kVA 480Δ - 208Y/120V N/A 

Le
ve

l 3
 TRE-EDPS-3B W-P338 E2.3B-P 225 kVA 480Δ - 208Y/120V N/A 

TRE-EDPS-3D N-P347 E2.3D-P 225 kVA 480Δ - 208Y/120V N/A 

UPS-3D-1/2 N-361 E4.3D 50 kVA N/A Unknown 

UPS-3D-5/6 N-361 E4.3D 50 kVA N/A Unknown 

Lvl Name Location Motor Size Sizing Remarks Not Used 

M
ec

h
. E

q
u

ip
m

en
t 

P
en

th
o

u
se

 

ACF-1 N-M401 100 hp 200 A MCP, 175 A FS ----- 

ACF-2 N-M401 100 hp 200 A MCP, 175 A FS ----- 

ACF-3 N-M401 100 hp 200 A MCP, 175 A FS ----- 

ACF-4 N-M401 100 hp 200 A MCP, 175 A FS ----- 

ACF-5 N-M401 100 hp 200 A MCP, 175 A FS ----- 

ACF-6 N-M401 60 hp 110 A MCP, 100 A FS ----- 

ACF-7 N-M401 60 hp 110 A MCP, 100 A FS ----- 

ACF-8 N-M401 60 hp 110 A MCP, 100 A FS ----- 

Fault Analysis Summary 

Bus Name Voltage 
Available Fault Current 

3-Phase X/R LINE/GRND X/R 

EDPS-1E1 480 39353.3 3 8391.63 0.2 

EDPS-1E2 480 38449.6 2.9 8364.93 0.2 

EDPS-3B 208 8147.9 1.6 9238.12 1.6 

EDPS-3D 208 9963.3 1.6 10713.51 1.6 

EDPS-M41 480 26611.3 2.1 7238.23 0.3 

EDPS-M42 480 32169.3 2.4 7817.41 0.3 

EMDS-1 480 10039.0 4.9 1621.01 0.1 

HL-3B 480 13108.6 1.6 5383.71 0.5 

HL-3D 480 11810.3 1.2 4971.80 0.5 

HM-3D 480 13304.3 1.6 5406.24 0.5 

HMS-3B 480 15707.0 1.4 5858.97 0.4 

HMS-3D 480 17537.7 1.4 6259.26 0.4 

LB-3B1/2 208 7593.2 1.1 6792.20 1.2 

LB-3B3/4 208 7756.9 1.1 6964.21 1.2 

LB-3B5/6 208 7756.9 1.1 6964.21 1.2 

LB-3B7 208 8104.7 1.2 7334.45 1.2 

LB-3C1/2 208 4502.6 0.9 4019.60 1 

LB-3D1/2 208 138.7 7.9 134.64 8.1 

LB-3D5/6 208 138.7 7.9 134.64 8.1 

LB-3D7/8 208 4508.2 0.9 4021.00 1 

LBS-3B1/2 208 6467.5 1.2 6633.94 1.2 

LBS-3B3/4 208 6467.5 1.2 6633.94 1.2 

LBS-3D1/2 208 7560.1 1.2 7361.22 1.2 

LBS-3D5/6 208 7560.1 1.2 7361.22 1.2 

LR-3B 208 9213.2 1.2 8620.65 1.2 

LR-3B5/6 208 7756.9 1.1 6964.21 1.2 

LR-3C1/2 208 3773.0 0.8 3288.52 0.9 

LR-3D1/2 208 6503.1 1.1 6244.65 1.2 

LR-3D3/4 208 6503.1 1.1 6244.65 1.2 

LS-3B 208 6746.9 1.1 7098.78 1 

LS-3D 208 7936.7 1.1 7928.46 1 

MDP-M41 480 18646.1 1.9 6337.24 0.4 

MDP-M42 480 19033.2 1.9 6367.69 0.4 

MDS-01A 480 57411.7 5.7 9248.60 0.1 

MDS-01B 480 57406.8 5.7 9248.52 0.1 

MDS-02A 480 44453.2 3.5 8669.88 0.2 

MDS-02B 480 44450.1 3.5 8669.80 0.2 

SDP-2B 208 10951.5 1.6 10647.34 1.7 

SPD-2D 208 8645.7 1.4 9083.76 1.5 

SDP-2D1 208 8574.7 1.3 9026.44 1.6 



  

SPAN Lx Ly t w Wslab Wbeams NODE Wi D Wi.D 2̂ P.D Tcalc T(SAP) Vel

f t f t in ksf kip kip kip in P=100 k sec sec m in/sec

  SPAN-A 22.0 22.0 3.3 0.049 23.619 4.103 1 0.533 0.0012 0.0000 178.6212 0.0639 3916

2 0.902 -0.0195 0.0003

 - due to load at A13 3 0.902 -0.0330 0.0010

4 0.902 -0.0195 0.0003

5 0.533 0.0012 0.0000

A1 0.902 0.0551 0.0027

A2 1.640 0.0596 0.0058

A3 1.640 0.0774 0.0098

A4 1.640 0.0596 0.0058

A5 0.902 0.0552 0.0027

A6 0.902 0.0913 0.0075

A7 1.640 0.2216 0.0805

A8 1.640 0.2886 0.1366

A9 1.640 0.2217 0.0806

A10 0.902 0.0914 0.0075

A11 0.902 0.0614 0.0034

A12 1.640 0.6814 0.7615

A13 1.640 1.7862 5.2335

A14 1.640 0.6818 0.7624

A15 0.902 0.0614 0.0034

A16 0.533 0.0052 0.0000

A17 0.902 0.0818 0.0060

A18 0.902 0.1219 0.0134

A19 0.902 0.0826 0.0062

A20 0.533 0.0051 0.0000

SPAN Lx Ly w Wslab Wbeams NODE Wi D Wi.D 2̂ P.D Tcalc T(SAP) Vel

f t f t ksf kip kip kip in P=100 k sec sec m in/sec

  SPAN-A 22.0 22.0 0.049 23.619 4.510 1 0.549 0.0013 0.0000 160.6674 0.0609 3099

2 0.919 -0.0175 0.0003

 - due to load at A13 3 0.919 -0.0295 0.0008

4 0.919 -0.0175 0.0003

5 0.549 0.0013 0.0000

A1 0.919 0.0470 0.0020

A2 1.657 0.0640 0.0068

A3 1.657 0.0981 0.0160

A4 1.657 0.0640 0.0068

A5 0.919 0.0470 0.0020

A6 0.919 0.0773 0.0055

A7 1.657 0.1908 0.0603

A8 1.657 0.2487 0.1025

A9 1.657 0.1908 0.0603

A10 0.919 0.0774 0.0055

A11 0.919 0.0525 0.0025

A12 1.657 0.6123 0.6212

A13 1.657 1.6067 4.2763

A14 1.657 0.6122 0.6209

A15 0.919 0.0526 0.0025

A16 0.549 0.0050 0.0000

A17 0.919 0.0907 0.0076

A18 0.919 0.1352 0.0168

A19 0.919 0.0905 0.0075

A20 0.549 0.0050 0.0000

  SPAN-B 22.0 22.0 0.049 23.619 3.861 A16 0.523 0.0012 0.0000 152.4988 0.0577 2737

A17 0.893 -0.0046 0.0000

 - due to load at B13 A18 0.893 -0.0075 0.0001

A19 0.893 -0.0046 0.0000

A20 0.523 0.0012 0.0000

B1 0.893 0.0318 0.0009

B2 1.631 -0.0408 0.0027

B3 1.631 -0.0891 0.0129

B4 1.631 -0.0407 0.0027

B5 0.893 0.0318 0.0009

B6 0.893 0.0565 0.0028

B7 1.631 0.1468 0.0351

B8 1.631 0.1927 0.0605

B9 1.631 0.1468 0.0351

B10 0.893 0.0565 0.0028

B11 0.893 0.0393 0.0014

B12 1.631 0.5547 0.5018

B13 1.631 1.5250 3.7922

B14 1.631 0.5547 0.5018

B15 0.893 0.0393 0.0014

B16 0.523 0.0042 0.0000

B17 0.893 0.0735 0.0048

B18 0.893 0.1091 0.0106

B19 0.893 0.0735 0.0048

B20 0.523 0.0042 0.0000

  SPAN-C 22.0 22.0 0.049 23.619 3.542 B16 0.511 0.0039 0.0000 173.4116 0.0626 3458

B17 0.880 0.0436 0.0017

 - due to load at C7 B18 0.880 0.0601 0.0032

B19 0.880 0.0337 0.0010

B20 0.511 0.0010 0.0000

C1 0.880 0.0835 0.0061

C2 1.618 0.6843 0.7575

C3 1.618 0.1884 0.0574

C4 1.618 -0.0308 0.0015

C5 0.880 -0.0036 0.0000

C6 0.880 0.1270 0.0142

C7 1.618 1.7341 4.8652

C8 1.618 0.2482 0.0997

C9 1.618 -0.0791 0.0101

C10 0.880 -0.0062 0.0000

C11 0.880 0.0835 0.0061

C12 1.618 0.6842 0.7574

C13 1.618 0.1884 0.0574

C14 1.618 -0.0308 0.0015

C15 0.880 -0.0036 0.0000

C16 0.511 0.0039 0.0000

C17 0.880 0.0436 0.0017

C18 0.880 0.0601 0.0032

C19 0.880 0.0337 0.0010

C20 0.511 0.0010 0.0000





141.125 in. 137.5369 lb./in.

5 in. 2032473 in.4

0.75 in. 1191423 lb.in.

10 in. 41.36329 psi. OK

0.5 in.

15.75 in.

263.25 in. 166.8767 lb./in.

14 in. 2032473 in.4

10 in. 1445581 lb.in.

121.125 in. 50.18705 psi. OK

157.593 ft.3

23638.96 lb.

18.52405 ft.3 4.249333 lb./in.

2222.886 lb. 125 in.4

(factored) 36206.58 lb. 10578.86 lb.in.

(factored) 43930.29 lb. 211.58 psi. OK

(factored) 50.992 psf. 24.98697 lb./in.

2812.5 in.4

172855.3 lb.in.

460.9476 psi. OK

Inertia of Panel

Moment

Stress

Weight/in.

Inertia of Panel

Self Weight Check Upright

Planter Gravity Check Upright

Wind Check On Face

Moment

Stress

Weight/in.

Precast Panel Dimensions

Panel Height

Panel Depth

Brick Depth at Face

Flange Height

Return Height

Weight/in.

Inertia of Flange

Moment

Stress

Wind Check On Flange

Weight/in.

Inertia of Strip

Moment

Stress

Brick Height at Flange

Flange Depth

Panel Width

Return Thickness

Return Depth

Wind Force

Volume Concrete

Weight Concrete

Volume Brick

Weight Brick

Total

Total with Planters

8.166667 lb./in. (factored)

125 in.4

14730.64 lb.in.

294.6128 psi. OK

10.79167 lb./in. (factored)

125 in.4

19465.49 lb.in.

389.3098 psi. OK

15.16667 lb./in.

1000 in.4

758.3333 lb.in.

3.791667 psi.

477.2971 psi (factored)

Self Weight Check Prostrate

Planter Gravity Check Prostate

Weight/in.

Inertia of Strip

Moment

Stress

Weight/in.

Inertia of Strip

Moment

Stress

Cracking Stress

Cantilever Check on Flange Self Weight

Weight/in.

Inertia of Flange

Moment

Stress



L1= 6 in. Vu.max= 189 k. As.prov= 0.88 in.2 OK

L2= 6 in. As.req= 0.44 in.2 Bar Size= 6

b= 14 in. μe= 3.4 (#) Bars= 2

h= 18 in. As.req= 0.32 in.2 Ah.prov= 0.4 in.2 OK

d= 16.5 in. As.min= 0.77 in.2 Bar Size= 4

a= 5.5 in. As= 0.77 in.2 (#) Bars= 2

λ= 1 Ah= 0.30 in.2

μ= 1.4 Ldh= 0.00 in.

β= 1

f= 0.75

f'c= 5000 psi.

fy= 60000 psi.

Vu= 36.2 k.

Nu= 7.2 k.

Corbel Dimensions Required Steel Results

b= 14 in. As.1= 0.33 in.2 As.prov= 0.4 in.2 OK

h= 36 in. μe= 3.4 Bar Size= 4

d= 35 in. As.2= 0.32 in.2 (#) Bars= 2

a= 7 in. As.req= 0.33 in.2 Ash.prov= 0.88 in.2 OK

λ= 1 Ash.req= 0.805 in.2 Bar Size= 6

μ= 1.4 An= 0.161 in.2 (#) Bars= 2

f= 0.75 Ah.req= 0.083 in.2 Av.prov= 0.11 in.2 OK

f'c= 5000 psi. Vc= 69.3 k. Bar Size= 3

fy= 60000 psi. Av.min= 0.001 in.2 (#) Bars= 1

Vu= 36.2 k. fVn= 61.87 k. OK Ah.prov= 0.11 in.2 OK

Nu= 7.2 k. Ld.As= 16.97 in. Bar Size= 3

(#) Bars= 1

Connection Dimensions Required Steel Results





Frame Station OutputCase P V2 V3 M2 M3 Section Length Length Interaction

Text in Text Kip Kip Kip Kip-in Kip-in in ft

TABLE:  Element Forces - Frames

CL(T2)1 0 All Factored Loads -2566.34 2.013 -0.485 -1.1E-14 -2.3E-13 W14X283 240 20 0.87

CL(T2)1 120 All Factored Loads -2562.6 2.013 -0.485 58.154 -241.525 W14X283 240 20 0.88

CL(T2)1 240 All Factored Loads -2558.87 2.013 -0.485 116.307 -483.049 W14X283 240 20 0.90

CL(T2)2 0 All Factored Loads -763.225 -0.891 0.158 -1.4E-14 -1.1E-13 W14X132 240 20 0.59

CL(T2)2 120 All Factored Loads -761.641 -0.891 0.158 -18.934 106.876 W14X132 240 20 0.60

CL(T2)2 240 All Factored Loads -760.057 -0.891 0.158 -37.868 213.751 W14X132 240 20 0.61

CL(T2)3 0 All Factored Loads -2577.54 -1.544 -0.485 116.307 -35.398 W14X283 240 20 0.89

CL(T2)3 120 All Factored Loads -2573.8 -1.544 -0.485 174.461 149.839 W14X283 240 20 0.89

CL(T2)3 240 All Factored Loads -2570.07 -1.544 -0.485 232.615 335.076 W14X283 240 20 0.90

CL(T2)4 0 All Factored Loads -677.764 -2.592 1.081 155.089 -482.068 W14X132 240 20 0.59

CL(T2)4 120 All Factored Loads -676.18 -2.592 1.081 25.314 -170.969 W14X132 240 20 0.54

CL(T2)4 240 All Factored Loads -674.596 -2.592 1.081 -104.46 140.13 W14X132 240 20 0.55

CL(T2)5 0 All Factored Loads -2460.79 -14.624 29.091 2470.084 -1847.08 w14x311 216 18 0.95

CL(T2)5 108 All Factored Loads -2457.43 -14.624 29.091 -671.753 -267.677 w14x311 216 18 0.78

CL(T2)5 216 All Factored Loads -2454.07 -14.624 29.091 -3813.59 311.725 w14x311 216 18 0.98

CL(T2)6 0 All Factored Loads -565.966 -8.097 7.933 824.811 -605.656 W14X132 216 18 0.61

CL(T2)6 108 All Factored Loads -564.54 -8.097 7.933 -31.908 268.841 W14X132 216 18 0.44

CL(T2)6 216 All Factored Loads -563.114 -8.097 7.933 -888.628 1143.338 W14X132 216 18 0.67

CL(T2)7 0 All Factored Loads -1915.77 36.244 99.693 5802.812 1608.581 w14x311 216 18 1.00

CL(T2)7 60 All Factored Loads -1913.91 36.244 99.693 821.252 1433.913 w14x311 216 18 0.67

CL(T2)7 120 All Factored Loads -1912.04 36.244 99.693 -5160.31 -740.755 w14x311 216 18 0.92





3,000 𝐺𝑃𝑀𝐵𝑒𝑎𝑚𝐿𝑜𝑜𝑝 ∗ 62𝑜𝐹 − 58𝑜𝐹 ∗ 500 = 1,500 𝐺𝑃𝑀𝐴𝐻𝑈 ∗ 58𝑜𝐹 − 56𝑜𝐹 ∗ 500 + (187.5 𝐺𝑃𝑀𝐶𝑎𝑚𝑝𝑢𝑠 ∗ 58𝑜𝐹 − 42𝑜𝐹 ∗ 500)









Heating 
41% 

Cooling 
27% 

Fan 
6% 

Pumps 
11% 

Lighting 
4% Receptacles 

11% 



Bin Data for Williamsport, PA 

Temperatur

e 

(0F) 

Enthalpy 

(BTU/lbm

) 

Hours of 

Occurrenc

e 

-13.0 -3.1 1 

-8.0 -1.9 4 

-3.0 0.0 10 

2.0 1.4 23 

7.0 2.6 59 

12.0 4.2 107 

17.0 5.5 191 

22.0 7.2 322 

27.0 9.0 528 

32.0 10.6 846 

37.0 12.6 844 

42.0 14.3 689 

47.0 16.6 652 

52.0 18.7 647 

57.0 21.4 707 

62.0 24.5 747 

67.0 27.1 762 

72.0 29.3 630 

77.0 30.7 456 

82.0 32.3 316 

87.0 33.9 151 

92.0 35.6 52 

97.0 36.5 12 

Entering Coil Conditions  

Enthalpy Wheel Only: VAV, 100 fpm Dual Wheel: Neutral Air+ Chilled Beams, 80 fpm 

Temperature 

(0F) 

Enthalpy 

(BTU/lbm) 

Temperature 

(0F) 

Enthalpy 

(BTU/lbm) 

36.6 14.4 27.7 12.6 

38.7 14.9 29.8 13.1 

40.9 15.7 32.0 13.9 

43.0 16.3 34.1 14.5 

45.2 16.8 36.3 15.0 

47.3 17.5 38.4 15.7 

49.5 18.1 40.6 16.3 

51.6 18.8 42.7 17.0 

53.8 19.6 44.9 17.8 

55.9 20.3 47.0 18.5 

58.1 21.1 49.2 19.3 

60.2 21.9 51.3 20.1 

62.4 22.9 53.5 21.1 

64.5 23.7 55.6 21.9 

66.7 24.9 57.8 23.1 

68.8 26.2 60.8 25.3 

71.0 27.4 62.9 26.5 

76.0 30.4 65.1 27.4 

78.1 31.1 67.2 28.0 

80.3 31.7 69.4 28.7 

82.4 32.4 71.5 29.4 

84.6 33.2 73.7 30.1 

86.7 33.5 75.8 30.5 

𝐵𝑡𝑢

𝑕𝑟
= 1.1 ∗ 𝐵𝑖𝑛 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 − 52𝑜𝐹 ∗ 𝐶𝐹𝑀 ∗ 𝐻𝑜𝑢𝑟𝑠 𝑜𝑓 𝑂𝑐𝑐𝑢𝑟𝑒𝑛𝑐𝑒 

𝐵𝑡𝑢

𝑕𝑟
= 4.5 ∗ 𝐵𝑖𝑛 𝐸𝑛𝑡𝑕𝑎𝑙𝑝𝑦 − 21.5 ∗ 𝐶𝐹𝑀 ∗ 𝐻𝑜𝑢𝑟𝑠 𝑜𝑓 𝑂𝑐𝑐𝑢𝑟𝑒𝑛𝑐𝑒 

𝐵𝑡𝑢

𝑕𝑟
= 4.5 ∗ 21.5 − 𝐵𝑖𝑛 𝐸𝑛𝑡𝑕𝑎𝑙𝑝𝑦 ∗ 𝐶𝐹𝑀 ∗ 𝐻𝑜𝑢𝑟𝑠 𝑜𝑓 𝑂𝑐𝑐𝑢𝑟𝑒𝑛𝑐𝑒 

𝑇𝑕𝑒𝑟𝑚𝑠 =

𝐵𝑡𝑢
𝑕𝑟

10,000
 



Fume Hood Position- Variable Air Volume Factor 

Percent 

Open 

Percent 

Bin 
Hour Occurrence 

Percent 

Occurrence 
Bin*% Occurrence 

0-10 

(Minimum) 
0.05 

5100 0.58 0.03 

11-20 0.15 0.00 0.00 0.00 

21-30 0.25 0.00 0.00 0.00 

31-40 0.35 0.00 0.00 0.00 

41-50 0.45 0.00 0.00 0.00 

51-60 0.55 2384 0.27 0.15 

61-70 0.65 0.00 0.00 0.00 

71-80 0.75 0.00 0.00 0.00 

81-90 0.85 0.00 0.00 0.00 

91-100 0.95 1276 0.15 0.14 

Totals 8760 1.00 0.32 

Summary of Fume Hood Makeup Air Costs and Savings 

Metric 100 fpm VAV 80 fpm ACBs 

Cooling/Dehumidification $233,356.06 $122,597.17 

Heating $6,479.29 $13,447.52 

Fan $110,512.71 $81,042.65 

Humidification $17,610.24 $33,343.69 

CAV Operation Costs $367,958.30 $250,431.03 

VAV Multiplier for Operation 0.32 0.32 

Adjusted Operation Costs $116,704.95 $79,428.95 

Percent Savings 31.94% 



Price Comparison of Fume Hoods  

Fume Hood 

Size (feet) 

Existing Fume Hoods: 

Labconco Premier Fume Hoods 

Proposed Low Flow Fume Hoods: 

Labconco XStream Fume Hoods 

Unit Price Quantity Total Price Unit Price Quantity Total Price 

4 $7,360.00  2 $14,720.00  $7,480.00  2 $14,960.00  

5 $8,380.00  14 $117,320.00  $8,650.00  14 $121,100.00  

6 $8,920.00  52 $463,840.00  $9,270.00  52 $482,040.00  

8 $12,350.0

0  

1 $12,350.00  $13,220.00  1 $13,220.00  

Total $608,230.00  Total $631,320.00  

Model information on low flow fume hoods can be found in Appendix 4.H 
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