
AEVITAS 
UNENDING COMMITMENT TO INTEGRATED DESIGN. 

CANFIELD – CARLISLE – KAISERIAN – KREIDER – LIVORIO – SHARP – SLIWINSKI – VAN EEDEN 



COMPETITION OVERVIEW – PROJECT OVERVIEW–GOALS  INTRODUCTION 



PROJECT  LOCATION 

COMPETITION OVERVIEW – PROJECT OVERVIEW–GOALS  INTRODUCTION 



PROJECT  LOCATION 

COMPETITION OVERVIEW – PROJECT OVERVIEW–GOALS  INTRODUCTION 



PROJECT  LOCATION 

COMPETITION OVERVIEW – PROJECT OVERVIEW–GOALS  INTRODUCTION 



PROJECT  LOCATION 

COMPETITION OVERVIEW – PROJECT OVERVIEW–GOALS  INTRODUCTION 



0-1 m/s 

1-2 m/s 

2-3 m/s 

3-4 m/s 

ENVIRONMENTAL  CONSIDERATIONS 

COMPETITION – PROJECT OVERVIEW – GOALS  INTRODUCTION 



COMPETITION – PROJECT OVERVIEW – GOALS  INTRODUCTION 

ENVIRONMENTAL  CONSIDERATIONS 



Taking an integrated approach, AEVITAS strives to 
minimize environmental influences by engaging our 

community with sustainable practices in energy 
conservation and emission reduction.  
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1.2.4 How do I apply for an STP?  
Use the Special Traffic Permit application form found on Page 102, Appendix H; or download the application from 
www.sfmta.com/bluebook. Complete the form and fax it to 415.701.4217 or email to trafficpermits@sfmta.com. Use 
SFMTA striping drawings to clearly show the planned work. The Contractor will be notified by fax or email if the 
permit request is approved or denied. If approved, the Contractor will be faxed or emailed an unofficial copy of the 
permit indicating that the official copy is ready to be paid for and picked up at SFMTA. Payment may also be made by 
setting up a draw-down account with SFMTA (see Section 1.2.9).  

http://www.sfmta.com/sites/default/files/pdfs/BlueBook8thEd_Accessible.pdf 

1.1.1 Excavation Permit 
An excavation permit is required for any excavation work within the public right-of-way. 

1.1.4 Additional Street Space  
Additional Street Space (ADS) for buildings allows the contractor to extend the boundaries of a Street Space 
Agreement. ADS is used for long term occupancies (over 1 month).  

1.1.5 Night Noise Permit  
Any work done between the hours of 8 p.m. and 7 a.m. in the roadway or sidewalk area requires a night noise permit 
as specified in Section 2908 of the Police Code.  

TYPES OF PERMITS 
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Figure 1: Streets where special construction hours are applied  
Any Business Block in the City: A business block is any City block where at least 50 percent of the frontage is 
devoted to business. Establishments in this category are retail stores, bars, restaurants, banks, service type 
businesses, non-residence type hotels, wholesale businesses or others as determined by the SFMTA.  
  
The SFMTA will determine if a block is under moratorium on a case by case basis using data provided by the 
Contractor (or applicant). Data may be submitted to the SFMTA by completing the form “Holiday Moratorium 
– Business Block Map” found on Page 94, Appendix H. Please note that this form must be filled out 
completely, and include both sides of any block for  

http://www.sfmta.com/sites/default/files/pdfs/BlueBook8thEd_Accessible.pdf 

HOLIDAY MORATORIUM 
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5.1 Clear Path of Travel  
A 6-foot wide clear path of travel is desirable. At a minimum, Contractor shall provide a 4-foot wide 
clear path of travel on any sidewalk at all times. More width may be required by DPW or the SFMTA 
in areas where heavier pedestrian volumes are expected.  
  
Any sidewalk closure, walkway closure or any other work that does not provide a continuous 4-foot 
wide clear path of travel on the same side of the street shall require a Special Traffic Permit (STP).  

9.4 Closure of Bike Routes  
A Special Traffic Permit is required for any street closure or the closure of one direction of a street. The STP may 
require that a Bicycle Route Detour be provided and that  
additional bike signs such as “Bicyclists Allowed Use of Full Lane” or “Bicycle Route Detour” signs be posted as a 
permit condition (see signs in Appendix E) 

4.1 Register with the Tow-Desk- PARKING REMOVAL  
To clear the parking lane of parked cars for any construction work, the Contractor is required to post “Tow-Away 
No Stopping” signs. These signs must first be registered with the SFMTA Tow-Desk through 311, by calling 
415.701.2311, at least 72 hours in advance of the effective date and time. Once registered, the signs shall be 
posted at least 72 hours in advance of the effective date and time in order to give the public sufficient notice.  
Construction tow-away zones can be registered for a maximum of one month at a time. If additional time is 
needed to complete construction, the Contractor may request a time extension by calling the Tow-Desk at 
415.554.9928. Approval of a time extension must be obtained and new signs must be posted at least 72 hours 
prior to the expiration of the previously registered period.  
Parking must not be prohibited where there is no construction activity. Construction tow-away zones are for 
construction activities only, such as loading, unloading, storage of materials, special equipment occupancy, etc. 
These zones do NOT apply to vehicles not actively involved in construction, including all private vehicles and any 
other company vehicle.  

RULES AND REGULATIONS 
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http://www.sfmta.com/sites/default/files/pdfs/BlueBook8thEd_Accessible.pdf 

SAN FRANCISCO STREETS OF MAJOR IMPORTANCE 
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PROPERTY LINE DEFINED 
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UTILITY PLAN : BEFORE 
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UTILITY PLAN : AFTER 
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WASTE MANAGEMENT TRACKING LOG  

1) AEVITAS strives to divert a minimum of 80% by weight of waste during construction of the 350 Mission 

building from landfills. As a collective team all parties involved with the construction of the 350 Mission 

building will contribute to the waste management effort and use the same waste management entity for 

consistent waste diversion tracking. The Waste Management for the project will utilize the Diversion 

and Recycling Tracking Tool (DART) created by Waste Management Company, or equivalent tool by 

another waste management entity.  

2) The targeted materials to be recycled include the following: 

 Scrap Metals 

 Concrete 

 Masonry 

 Gypsum Board 

 Carpet 

 Material Packaging 

 Wood 

3) The aforementioned materials will be recycled in a Co-Mingled manner, meaning that all materials will 

be disposed of in the same dumpster and sorted at the waste management subcontractor’s facility. The 

following table is a sample of how the material will be tracked. An AEVITAS superintendent will be 

responsible for this tracking log and coordinating with the waste management subcontractor for 

dumpster delivery and pick-up.  

4) The implementation of this plan will require multiple preconstruction meetings with the specialty 

contractors that are contracted to be part of the AEVITAS team. In the meetings the procedures to be 

followed for the duration of the project will be discussed and the specialty contractors will be able to 

provide feedback to establish the most efficient processes for the waste management efforts. The 

specialty contractors will also be able to provide feedback on any additional materials that are eligible to 

be recycled. 

5) During construction the results of the tracking efforts will be posted around the construction site and in 
the new structure to remind workers of the significance of the plan and encourage increased 
participation in the recycling efforts. The “green facts” generated by the DART tool mentioned earlier 
will be a good representation of the efforts as they provide easily understood representations of the 
results. Upon completion a project summary will be created and turned over to the owner for their own 
marketing purposes. 

Date Destination Destination Ticket No. Trash Concrete Metal Wood Plastics Cardboard Drywall Other Total Weight

Unrecycled Weight

5/1/2014

5/2/2014

5/3/2014

5/4/2014

5/5/2014

5/6/2014

5/7/2014

Recycled Weight

MONTH TOTALS

WASTE MANAGEMENT PLAN 
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https://www.wm.com/documents/Green-

Facts.pdf 

http://www.wm.com/documents/ticket-tracking.JPG 

https://www.wm.com/documents/Executive-dashboard.JPG 

WASTE MANAGEMENT: DART TOOL 
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Crusher 
- Up to 45 tons per hour 
- Tier 3 engine- CARB compliant 
- 7' 5" wide x 8' 6" high x 22' long 
- Weight- 24,000 Lbs 
- Adjustable finish product size - 3/4" - 3 1/2"  
- Dust control system 
- Magnet Conveyor for removing metal 
 

  

WASTE MANAGEMENT: SITE PROCESSING 
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PROJECT SCHEDULE 
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Item Crew Men/ Crew # Crews # Men Daily Output Total Output Hours Days Weeks

Branch Circuits

EMT Conduit (3/4") 3000 LF 1 Elec 1.0 8.0 8.0 253.0 2024.0 11.9 1.5 0.3

#12 Wire 120 CLF 1 Elec 1.0 8.0 8.0 11.0 88.0 10.9 1.4 0.3

#12 Wire Terminations 300 Ea 1 Elec 1.0 8.0 8.0 50.0 400.0 6.0 0.8 0.2

#10 Wire 40 CLF 1 Elec 1.0 8.0 8.0 10.0 80.0 4.0 0.5 0.1

#10 Wire Terminations 150 Ea 1 Elec 1.0 8.0 8.0 45.0 360.0 3.3 0.4 0.1

Armored Cable (3) #12 7.5 CLF 1 Elec 1.0 8.0 8.0 2.0 16.0 3.8 0.5 0.1

Junction Boxes 80 Ea 1 Elec 1.0 8.0 8.0 8.0 64.0 10.0 1.3 0.3

Outlet Boxes 156 Ea 1 Elec 1.0 8.0 8.0 20.0 160.0 7.8 1.0 0.2

Receptacles 156 Ea 1 Elec 1.0 8.0 8.0 32.0 256.0 4.9 0.6 0.1

Fixtures

4' Linear Recessed 118 Ea 1 Elec 1.0 10.0 10.0 8.0 80.0 11.8 1.5 0.3

2X2 Troffer 34 Ea 1 Elec 1.0 10.0 10.0 5.7 57.0 4.8 0.6 0.1

Down Light 47 Ea 1 Elec 1.0 10.0 10.0 8.0 80.0 4.7 0.6 0.1

Linear Fluorescent Fixt 14 Ea 1 Elec 1.0 10.0 10.0 8.0 80.0 1.4 0.2 0.0

Task Lighting 120 Ea 1 Elec 1.0 10.0 10.0 10.0 100.0 9.6 1.2 0.2

Emergency Lighting 12 Ea 1 Elec 1.0 10.0 10.0 4.0 40.0 2.4 0.3 0.1

Exit Signs 6 Ea 1 Elec 1.0 10.0 10.0 4.0 40.0 1.2 0.2 0.0

Equipment

DC Conversion Module 5 Ea 1  Elec 1.0 10.0 10.0 5.0 50.0 0.8 0.1 0.0

Grounding Rod 1 Ea 1 Elec 1.0 10.0 10.0 5.3 53.0 0.2 0.0 0.0

Occupancy Sensors 6 Ea 1 Elec 1.0 10.0 10.0 6.5 65.0 0.7 0.1 0.0

Daylighting Sensors 4 Ea 1 Elec 1.0 10.0 10.0 6.5 65.0 0.5 0.1 0.0

Life Safety

Fiber Optic Cable 10 CLF 1 Elec 1.0 4.0 4.0 6.7 26.7 3.0 0.4 0.1

Heat Detectors 4 Ea 1 Elec 1.0 10.0 10.0 8.0 80.0 0.4 0.1 0.0

Smoke Detectors 6 Ea 1 Elec 1.0 10.0 10.0 6.0 60.0 0.8 0.1 0.0

Carbon Monoxide Detect 2 Ea 1 Elec 1.0 10.0 10.0 8.0 80.0 0.2 0.0 0.0

Visual Alarms 6 Ea 1 Elec 1.0 10.0 10.0 5.3 53.0 0.9 0.1 0.0

Audible Alarms 2 Ea 1 Elec 1.0 10.0 10.0 6.7 67.0 0.2 0.0 0.0

Data

24 Port Patch Panel 1 Ea 2 Elec 2.0 1.0 2.0 6.0 6.0 1.3 0.2 0.0

Cat 6 Cable 25 CLF 1 Elec 1.0 4.0 4.0 7.0 28.0 7.1 0.9 0.2

Network Hub Router 6 Ea 3 Elec 3.0 2.0 6.0 1.5 3.0 16.0 2.0 0.4

Takeoff Totals

Quantity

Electrical

Productivity

Branch Circuits

Fixtures

Electrical/Communications

Equipment

Labor Durations

Life Safety

Data

TRADE SEQUENCING: MANPOWER CALCULATIONS 
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Seq # Task
Desired 

Duration
Trade

# Men Req'd To Meet 

Desired Duration

Total # 

of Men
Layout Install  Top Track
Layout Duct Openings in Wall
Metal Stud Wall/Openings
HVAC Duct Mains/Dampers
HVAC Duct Branches
Install  Duct Insulation
Radiant Slab Tie In
Domestic Water Branches
Sanitary/Prefab Toilet Rack Install
Pipe Testing
Pipe Insulation
Sprinkler Mains
Sprinkler Branches
Install  Large Conduit Elec 6
Firestop and Caulk Penetrations All 2
Install  Interior Partitions
One Side Drywall
In-Wall Electrical/Comm
In Wall Controls
In Wall Testing/QC
Close In Inspection All 4
Finish Drywall
Install  Door Frames
Frame and Install  Ceiling Grid
Pull Electrical Wire
Pull Data Cable
Pull Fire Alarm Cable
Prime and Paint Walls Painter 4
Install  Carpet Tile/Ceramic Tile Flooring 10
Install  Electrical Trim/Wall Controls
Install  Light Fixtures
Set and Hookup Plumbing Fixtures
Caulk Plumbing Fixtures
Install  Sprinkler Drops
Sprinkler Hydrotest
Install  Bathroom Trim/Partitions
Install  Doors/Locks/Closers
Overhead Close In Inspection All 4
Install  Ceiling Tile Interiors 6
HVAC Ceiling Trim Mech 1
Electrical Ceiling Trim Elec 1
Sprinkler Ceiling Trim FP 1
Misc Ceiling Trim Interiors 1
Final Paint Painter 4
Final Clean AEVITAS 2
Air and Water Balancing Plum/Mech 2
Fire Alarm Testing Elec/Comm 2
Performance Tests - TAB Mech/Plum 2
Performance Tests - Controls Elec/Controls 2
Performance Tests - Lighting Elec 2
Performance Tests - Radiant Mech/Plum 2
Final Inspection/Punchout --
Punchout and Signoff --
Final Acceptance/Floor Completion --

6

1

2

3

4

5

13

14

7

8

9

10

11

12

5

5

5

AEVITAS/KR

FP

Interiors

Elec

Elec

5

5

Interiors 2

Mech 12

8

5

5

5

5

5

5

5

5

5

12

2

12

16

Plum 6

FP 6

Interiors

Interiors

8

Plum

Elec 10

4

6

14

4

4

14

8

6

8

10

0

14

16
20

8

TRADE SEQUENCING: MANPOWER LOADING 
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TRADE SEQUENCING: MANPOWER CURVE 
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144 Men 
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Long Lead Items Lead Times

Loading Dock Turntable 12 Weeks

Fuel Cell 30 Weeks

Switchgears 6 Weeks

UPS's 8 Weeks

Solar Panels 6 Weeks

Cooling Tower 24 Weeks

Generator 16 Weeks

Façade Panels 12 Weeks

Heat Pumps 8 Weeks

Chillers 6 Weeks

Boilers 6 Weeks

Steel 40 Weeks

Air Handling Units 12 Weeks

LOGISTICS: LONG LEAD ITEMS 
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LOGISTICS: QUALITY FLOW CHART STEEL EXAMPLE 
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LOGISTICS: TRUCK REGULATIONS AND CONSTRAINTS 
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RS Means 30 Story High 

Rise (420,000 GSF)

Budget for Anonymous NYC 

High Rise (432,305 GSF)

AEVITAS 350 Mission NZE 

High Rise (420,000 GSF)

N/A N/A $531,320.00

$4,631,000.00 $19,457,000 $11,416,200.00

N/A $5,602,600 $186,680.00

$15,798,277.78 $18,663,000 $16,230,585.00

N/A $392,000 $258,480.00

$104,000.00 $2,696,000 $1,335,480.00

$21,536,055.56 $28,796,000.00 $21,942,080.00

$12,533,222.22 $8,478,330 $6,232,240.00

N/A $4,147,000 $1,579,600.00

N/A $1,355,000 $1,134,440.00

N/A N/A $258,480.00

$7,281,717.80 $7,647,000 $6,734,840.00

$2,314,333.33 $1,641,000 $2,053,480.00

$2,924,500.00 $4,833,000 $4,552,120.00

$12,305,166.67 $21,009,090 $18,452,600.00

$12,684,000.00 $22,276,380 $19,788,080.00

Included in Div 26 Included in Div 26 $3,001,240.00

$4,040,000.00 $12,292,510 $13,254,280.00

Included in Div 31 $964,195 $430,800.00

Included in Div 31 $225,000 $502,600.00

$111,310,273.36 $152,828,105 $143,600,000.00

$9,077,568.34 $9,169,686.30 $9,419,000.00

$6,019,392.08 $4,584,843.15 $4,308,000.00

$126,407,233.78 $166,582,634 $157,327,000.00

General Conditions

Fee

Total Building Cost

Division 31 - Earthwork

Division 32 - Exterior Improvements

Division 33 - Utilities

Direct Costs

Division 14 - Conveying Equipment

Division 21 - Fire Suppression

Division 22 - Plumbing

Division 23 - HVAC

Division 26 - Electrical

Division 27 - Communications

Division 7 - Thermal and Moisture  Prot

Division 8 - Openings

Division 9 - Finishes

Division 10 - Specialties

Division 11 - Equipment

Division 12 - Furnishings

CSI DIVISION

Division 2 - Existing Conditions

Division 3 - Concrete

Division 4 - Masonry

Division 5 - Metals

Division 6 - Wood, Plastics, Comp

PRELIMINARY BUDGET: COMPARISON 
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PRELIMINARY BUDGET: DETAILED 
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GENERAL CONDITIONS BUDGET: DETAILED 
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EQUIPMENT SCHEDULE 
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Waterproofing 

Composite   

Slurry Wall 

Foundation Wall 

CONSTRUCTABILITY: SLURRY WALL INSTALLATION 
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http://www.pacoequip.com/index/product

details/subcategoryId/21/productId/30 

http://www.geo-

solutions.com/equipment/slurry-grout-mix.php 
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CONSTRUCTABILITY: CRANE SELECTION SPECS 
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CONSTRUCTABILITY: FLOOR CRANE SELECTION SPECS 
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http://www.hird.co.uk/valla_pick_and_carry_cr

anes/cranes.php?img=valla_20_e_curtain_wall

ing 
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CONSTRUCTABILITY: CONCRETE PUMP TRUCK CUTSHEET 
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Warmboard-R Installation Guide, March 2014 

CONSTRUCTABILITY: RADIANT FLOORING WARMBOARD 
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Structural Appendix 

DECISION POINT MATRIX 

MECHANICAL APPENDIX 
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Radiant Slabs - Heating/Cooling Plant 

Located on Roof ++ + 0 + 0 + + + + -- 0 - + - 0 ++ + ++ Yes

Under Floor Air Distribution + 0 0 + 0 - + + + - - 0 0 0 0 + + + No

Natural Ventilation ++ + ++ ++ 0 - ++ + 0 - 0 - + - + ++ + ++ Yes

Dedicated Outdoor Air System + 0 0 + 0 + + + 0 + + 0 0 0 0 ++ + + Yes

Trigeneration - 0 ++ 0 ++ -- + -- + -- - -- + -- + -- -- -- No

Cogeneration - 0 + 0 ++ -- + -- + -- - -- + -- + -- -- -- No

Improved Façade + 0 0 + 0 -- + 0 + 0 0 0 ++ - 0 + 0 + Yes

Modular Equipment 0 0 0 0 0 ++ 0 ++ - + + ++ + 0 0 + + 0 Yes

Rain-Water Collection, Gavity Fed 

Graywater 0 + ++ + 0 0 ++ + - + -- 0 + + + + + + Yes

R
E

C
O

M
M

E
N

D
E

D
?

H
e
a
ti

n
g

 

a
n

d
 

C
o

o
li
n

g

E
n

e
rg

y
V

e
n

ti
la

ti
o

n
M

is
c
.

ZERO IMPACT GOALS OWNER DRIVEN EVALUATION CRITERIA

S
Y

S
T

E
M

 D
E

S
C

R
IP

T
IO

N



TYPICAL LOBBY PLAN - LOWER 

MECHANICAL APPENDIX 
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TYPICAL LOBBY PLAN - UPPER 

MECHANICAL APPENDIX 
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TYPICAL OFFICE PLAN 
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RADIANT SLAB AREA ANALYSIS 

MECHANICAL APPENDIX 

Room Name 
 Floor Area 

(ft2)  

  Cooling Sensible 

Load with 

Oversizing factor* 

(Btu/h)  

 Heating Sensible 

Load with 

Oversizing factor* 

(Btu/h)  

Radiant 

Ceiling 

(BTU/hr/SF) 

  Cooling 

Radiant Floor 

(%Area)  

  Heating 

Radiant Floor 

(%Area)  

 Cooling and 

Heating Floor 

Covering (%)  

 Does this 

meet load?  

T
y
p
ic

a
l 
O

ff
ic

e
 F

lo
o
r 

Large Conference 
                         

604  
                            

17,579  
                             

2,734  
                         

38  
77% 12% 77% Yes 

Office 1 
                           

60  
                               

1,746  
                                

272  
                         

38  
77% 12% 77% Yes 

Video Conference 
                           

88  
                               

1,825  
                                

280  
                         

38  
55% 8% 55% Yes 

Office 2 
                         

121  
                               

1,770  
                                

266  
                         

38  
38% 6% 38% Yes 

Office 3 
                         

135  
                               

1,442  
                                

202  
                         

38  
28% 4% 28% Yes 

Interview Room 
                           

60  
                               

1,909  
                                

279  
                         

38  
84% 12% 84% Yes 

Office 4 
                           

88  
                               

1,420  
                                

197  
                         

38  
42% 6% 42% Yes 

Office 5 
                           

62  
                               

1,643  
                                

228  
                         

38  
70% 10% 70% Yes 

Open Office 
                   

10,326  
                          

308,129  
                          

62,605  
                         

38  
79% 16% 79% Yes 

Small Conference 1 
                         

214  
                               

7,360  
                                

717  
                         

38  
91% 9% 91% Yes 

Small Conference 2 
                         

214  
                               

7,360  
                                

693  
                         

38  
91% 9% 91% Yes 

L
o
b
b
y

 

Lower Lobby 
                     

5,351  
                          

186,000  
                        

125,000  
                         

38  
91% 61% 91% Yes 

Loading Dock 

Office 
                           

83  
                                  

700  
                                

800  
                         

38  
22% 25% 25% Yes 

Retail Space 
                         

655  
                            

24,000  
                          

22,000  
                         

38  
96% 88% 96% Yes 

Upper Lobby 
                     

2,108  
                            

71,600  
                          

48,000  
                         

38  
89% 60% 89% Yes 

Restaurant 
                     

4,224  
                          

127,500  
                          

88,500  
                         

38  
79% 55% 79% Yes 



RADIANT FLOOR ZONING 

MECHANICAL APPENDIX 
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BASELINE ENERGY PER YEAR BY ENDUSE 

MECHANICAL APPENDIX 



MECHANICAL APPENDIX 

PROPOSED ENERGY PER YEAR BY ENDUSE 



Source EUI Calculation Baseline Proposed 
Electric Used (kbtu/ year) 11,956,470/.334 0 

Gas Used (kbtu/ year) 8,343,218*1.1 16,895,173*1.1 
Electric Produced (kbtu/ year) 0 (18,915,977) 

Subtotal (kbtu/year) 44,975,353 (331,288) 
Gross SQFT ÷ 420000 ÷ 420000 

Source EUI (kbtu/SQFT-year) 107.08 (0.79) 

 Baseline   Proposed  

Energy (kbtu) cost ($) Energy (kbtu) cost ($) 

 Energy Used Onsite          

   Electric           

11,956,470  
 $  

588,389.96  
                           

-    
 $                     

-    
   Gas             

8,343,218  
 $    

79,260.57  
         

16,895,173  
 $    

146,297.23  
 Electric  Produced Onsite          

   Photovoltaic Panels                   

(662,423) 
 $    

(20,402.70) 
   Waste Bioreactor                   

(991,613) 
 $    

(30,541.78) 
Total Energy Used From Grid          

20,299,688  
 $  
667,650.53  

         
15,241,137  

 $      
95,352.75  

Electric Produced Offsite            

(17,261,943) 
 $ 

(531,669.86) 
Energy Use Deficit          

20,299,688  
 $  

667,650.53  
         

(2,020,805) 
 $ 

(436,317.11) 
Site EUI                     

48.33  
  40.23   

Source EUI                  

107.08  
                    

(0.789) 
  

ENERGY USE ECONOMICS AND EUI CALCULATION 

MECHANICAL APPENDIX 



CHP Alternatives Analyses 

MECHANICAL APPENDIX 

0

0.5

1

1.5

2

2.5

0 5 10

P
ri

m
a
ry

 F
u

e
l 

U
ti

li
z
a
ti

o
n

 
E

ff
ic

e
n

c
y
 

lD 

Steam Turbine Analysis 

PEUF SHP

PEUF CHP, ST

CHP Max

Building
Demand

-1.00

-0.50

0.00

0.50

1.00

0 5F
E

S
R

 

lD 

Fuel Energy Savings Ratio 

FESR

Break
Even
Point

0

0.5

1

1.5

2

2.5

0 5 10

P
ri

m
a
ry

 F
u

e
l 

U
ti

li
z
a
ti

o
n

 
E

ff
ic

e
n

c
y
 

lD 

Recip. Engine Analysis 

PEUF SHP

PEUF CHP, RE

CHP Max

Building
Demand

-1.00

-0.50

0.00

0.50

1.00

0 5F
E

S
R

 

lD 

Fuel Energy Savings Ratio 

FESR

Break
Even
Point

STEAM TURBINE RECIPROCATING ENGINE 

GAS TURBINE 

 

 

 

 

 

 
 

 

 

 

 

 



CHP ALTERNATIVES ANALYSES 

MECHANICAL APPENDIX 
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Item Cost Source 
Baseline Maintenance Cost $0.446/sf ASHRAE Maintenance Cost Data 
Proposed Maintenance Cost $0.74/sf Allowance 
Building Maintenance Cost $0.512/sf ASHRAE Maintenance Cost Data 
Fuel Cell Maintenance Cost $0.032/kWh U.S. EPA Combined Heat and Power 

Partnership: Catalog of CHP 

Technologies 
Photovoltaic batteries $0.239/kWh-10 year Solarbuzz.com 
Baseline Mechanical System     
Boiler $90789.00 ea. RS Means Assembly 
Cooling Tower $262408.00 ea. RS Means Assembly 
Chiller $225014.40 ea. RS Means Assembly 
VAV AHU $145141.40 ea. RS Means Assembly 
VAV Terminal W/ Reheat 2000 CFM $20690.30 ea. RS Means Assembly 
VAV Terminal W/ Reheat 400 CFM $ 7100.80 ea. RS Means Assembly 
      
Proposed Mechanical System     
Boiler $48048.40 ea. RS Means Assembly 
Cooling Tower $262408.00 ea. RS Means Assembly 
Chiller $225014.4 ea. RS Means Assembly 
CAV AHU $111679.80 ea. RS Means Assembly 
Radiant System $12000000.00 Allowance 
Fuel Cell $7000000.00 (6mil. Incentive) See Electrical Report 
Photovoltaic $5,475,000.00 (30% Incentive) See Electrical Report 
Human Waste To Power Converter $1000000.00 Allowance 

Rate Percent (%) Source 
Discount 8.00 NISTIR 85 
Electricity 3.75 NISTIR 85 
Natural Gas 5.00 NISTIR 85 
Maint. And Labor 1.73 NISTIR 85 
Materials 1.73 NISTIR 85 

LIFE CYCLE COST ASSUMPTIONS 

MECHANICAL APPENDIX 



Baseline 

Fixture Type Flow Rate Duration Daily Uses Occupants Total 

Showerheads 2.5 gpm 8 min. 1 300 6000 gallon/day 

Lavatory Faucets  0.5 gpm 0.25 min. 3 2000 750 gallon/day 

Kitchen Faucets 2.2 gpm 4 min. 1 500 4400 gallon/day 

Flushometer Tank Water Closets 1.6 gpm 1 flush 1 male + 3 

female 
2000 6400 gallon/day 

Urinals 1.0 gpm 1 flush 2 male 1000 2000 gallon/day 

Total 19550 gallon/day 

Proposed 

Fixture Type Flow Rate Duration Daily Uses Occupants Total 

Showerheads* 0 gpm 8 min. 1 300 0 gallon/day 

Lavatory Faucets  0.4 gpm 0.25 min. 3 2000 600 gallon/day 

Kitchen Faucets 1.8 gpm 4 min. 1 500 3600 gallon/day 

Vacuum Toilets 0.5  gpm 1 flush 1 male + 3 

female 
2000 2000 gallon/day 

Waterless Urinals 0.0 gpm 1 flush 2 male 1000 0 gallon/day 

Total 6800 gallon/day 

Grey Water Total 2000 gallon/day 

Potable Water Total 4800 gallon/day 

WATER SAVINGS CALCULATION 

MECHANICAL APPENDIX 



RAIN WATER COLLECTION AND TANK SIZING 

MECHANICAL APPENDIX 

Potable Water Storage 

Tank 
 Size   Dimensions Weight 

(lbs.) 
1 Day Storage 4800 gallon/day   8.5'D x 13'H 39978 
2 Day Storage 9600 gallon/day   12'D x 10'H 79955 

Greywater Storage Tank Cubic Feet Length (10' D) Length (8' D) Weight (lbs.) 

10 Year Storm 3534 45 70 220144 

1 Year Storm 2240 29 45 139563 

Water Tank Sizing 

Rainwater Collection 

Month Monthly 

Rainfall 
Rainy 

Days 
Jan. 4.5 11.7 

Feb. 4.45 11.1 

Mar. 3.25 11 

Apr. 1.46 6.5 

May 0.7 3.8 

June 0.16 1.5 

Jul. 0 0.3 

Aug. 0.06 1 

Sept. 0.21 1.7 

Oct. 1.12 3.9 

Nov. 3.16 8.9 

Dec. 4.56 11.6 

Total 23.63 73 

San Francisco Rainfall 23.63 inches/year 

Roof Area 16000 square feet 

Total Yearly Rainwater Collection 235685 US gal/year 

646 US gal/day 

Percent Greywater Use 32% 

12 Hour - 10 Year Storm 2.65 inches/12 hours 

Roof Area 16000 square feet 

Total Rainfall 26431 US gal/12 hours 

12 Hour - 1 Year Storm 1.68 inches/12 hours 

Green Roof Area 16000 square feet 

Total Rainfall 16756 US gal/12 hours 



Floor Area = 15258.00 ft2 (Area of floor calculated.) 

Roof Area = 15258.00 ft2 (Area of roof calculated.) 

Wall Area = 6930.00 ft2 (Area of wall calculated - Perimeter area.) 

Exit Enclosure Area = 300.00 ft2 (Area of exits or stair walls calculated.) 

Other Shaft Area = 644.00 ft2 (Area of other shafts calculated.) 
Other Openings = 0.00 ft2 (Area of any other opening.) 

Number of Doors:(1) 

36" doors   = 2 0.42 ft2 

42" doors   = 0 0 ft2 
48" doors   = 0 0 ft2 
Pressure Difference = 0.05 w.c. (Minimum pressure difference required.) 

Total Leakage Area = 85.36 Calculated with IBC Equation 9-2 

Exhaust Rate = 49814.93   

Z  = 24.0 ft (Height of the smoke layer above fire.) 

Q  = 1,500 Btu/s (Steady state heat release rate.) 

Qc  = 1,050 Btu/s (Convective portion of heat release rate, estimated as   0.7 X Q.) 

zl  = 8.6 ft (Limiting elevation.) 

T0  = 72.0 0F (Ambient temperature.) 

Tp = 161.2 0F (Average Plume Temperature) 

Ts = 116.6 0F (Temperature of smoke) 

patm   = 14.69 psi (Density of smoke/air at 68 0F.) 

r  = 0.069 lb/ft3 (Density of smoke.) 

m, Z>zl  = 49.1 lb/s (Mass flow rate of smoke production above the limiting elevation.) 

V    = 42,788.6 ft3/min (Volumetric rate of smoke production. Exhaust CFM required) 

SMOKE CONTROL CALCULATIONS 

MECHANICAL APPENDIX 



ACOUSTICAL ANALYSIS 

MECHANICAL APPENDIX 

Frequency Bands (Hz) 

62.0 125.0 250.0 500.0 1000.0 2000.0 4000.0 8000.0 

Typical Traffic Noise (db) 79.0 74.0 69.0 64.0 59.0 55.0 51.0 49.0 

Attenuation Due to Distance (10 ft. to 50 ft.) -3.9 -3.9 -3.9 -3.9 -3.9 -3.9 -3.9 -3.9 

Noise at opening W/out louver (dB) 75.1 70.1 65.1 60.1 55.1 51.1 47.1 45.1 

Transmission Loss Due to Louvers* -6.0 -7.0 -5.0 -8.0 -14.0 -15.0 -16.0 -17.0 

Noise at opening with louver (dB) 69.1 63.1 60.1 52.1 41.1 36.1 31.1 28.1 

Note: The TL for the louvers is 6 dB 

less than the noise reduction 



ACOUSTICAL ANALYSIS 

MECHANICAL APPENDIX 

Frequency Bands (Hz) 

62.0 125.0 250.0 500.0 1000.0 2000.0 4000.0 

Natural Ventilation Flanking Path Noise Level (dB)^* 58.0 52.0 49.0 41.0 30.0 25.0 20.0 

Window Flanking Path Noise Level (dB)^* 62.0 51.0 40.0 29.0 24.0 18.0 14.0 

Exhaust Fan Noise Level (dB)^* 43.0 46.0 39.0 33.0 24.0 31.0 35.0 

Total experienced interior noise level (dB) 63.5 55.1 49.9 41.9 31.8 32.1 35.2 



NATURAL VENTILATION WIRING 

MECHANICAL APPENDIX 



NATURAL VENTILATION ZONING 

MECHANICAL APPENDIX 
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VENTILATION CALCULATIONS - LOBBY 

MECHANICAL APPENDIX 



VENTILATION CALCULATIONS - OFFICE 
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LEED POINT BREAKDOWN 

INTEGRATION APPENDIX 

Sustainable Sites (21/26 Points) 
Prereq 1 Construction Activity Pollution Prevention 
Credit 1 Site Selection 1 Point 
Credit 2 Development Density and Community Connectivity 5 Points 
Credit 4.1 Alternative Transportation – Public Transportation Access 6 Points 
Credit 4.2 Alternative Transportation – Bicycle Storage and Changing Rooms 1 Point 
Credit 4.3 Alternative Transportation – Low-Emitting and Fuel-Efficient Vehicles 3 Points 
Credit 4.4 Alternative Transportation – Parking Capacity 2 Points 
Credit 6.1 Stormwater Design – Quantity Control 1 Point    
Credit 7.1 Heat Island Effect – Non-roof 1 Point 
Credit 8 Light Pollution Reduction 1 Point 
Water Efficiency (10/10 Points) 
Prereq 1 Water Use Reduction – 20% Reduction 
Credit 1 Water Efficient Landscaping | No Potable Water Use or Irrigation 4 Points 
Credit 2 Innovative Wastewater Technologies 2 Points 
Credit 3 Water Use Reduction | Reduce by 40% 4 Points 
Energy and Atmosphere (31/35 Points) 
Prereq 1 Fundamental Commissioning of Building Energy Systems 
Prereq 2 Minimum Energy Performance 
Prereq 3 Fundamental Refrigerant Management 
Credit 1 Optimize Energy Performance| Improve by 48%+ for New Buildings 19 Points 
Credit 2 On-Site Renewable Energy | 7% Renewable Energy 7 Points 
Credit 3 Enhanced Commissioning 2 Points 
Credit 5 Measurement and Verification 3 Points 
Materials and Resources (9/14 Points) 
Prereq 1 Storage and Collection of Recyclables 

Credit 2 Construction Waste Management | 75% Recycled or Salvaged 2 Points 

Credit 3 Materials Reuse| Reuse 10% 2 Points 
Credit 4 Recycled Content | 20% of Materials 2 Points 
Credit 5 Regional Materials 2 Points 
Credit 7 Certified Wood 1 Point 



LEED POINT BREAKDOWN (CONT.) 

INTEGRATION APPENDIX 

Indoor Environmental Quality (14/15 Points) 
Prereq 1 Minimum Indoor Air Quality Performance 1 Point 
Prereq 2 Environmental Tobacco Smoke (ETS) Control 1 Point 
Credit 1 Outdoor Air Delivery Monitoring 1 Point 
Credit 2 Increased Ventilation 1 Point 
Credit 3.1 Construction IAQ Management Plan – During Construction 1 Point 
Credit 3.2 Construction IAQ Management Plan – Before Occupancy 1 Point 
Credit 4.1 Low-Emitting Materials – Adhesives and Sealants 1 Point 
Credit 4.2 Low-Emitting Materials – Paints and Coatings 1 Point 
Credit 4.3 Low-Emitting Materials – Flooring Systems 1 Point 
Credit 4.4 Low-Emitting Materials – Composite Wood and Agrifiber Products 1 Point 
Credit 5 Indoor Chemical and Pollutant Source Control 1 Point 
Credit 6.1 Controllability of Systems – Lighting 1 Point 
Credit 6.2 Controllability of Systems – Thermal Comfort 1 Point 
Credit 7.1 Thermal Comfort – Design 1 Point 
Credit 7.2 Thermal Comfort – Verification 1 Point 
Credit 8.2 Daylight and Views - Views 1 Point 
Innovation and Design Process (4/6 Points) 
Credit 1.1 Innovation in Design: Acoustics Pilot Credit 1 Point 
Credit 1.2 Innovation in Design: Interior Lighting – Quality Pilot Credit 1 Point 
Credit 1.3 Innovation in Design: Sustainable Wastewater Management Pilot Credit 1 Point 
Credit 2 LEED Accredited Professional 1 Point 
Regional Priority Credits (4/4 Points) 
Credit 1.1 Regional Priority: On-site Renewable Energy 1 Point 
Credit 1.2 Regional Priority: Daylight & Views - Daylight 1 Point 
Credit 1.3 Regional Priority: Innovative wastewater technologies 1 Point 
Credit 1.4 Regional Priority: Water use reduction 1 Point 

Total LEED Points 93/110 
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Composite Beams 

and Deck 0 0 + - 0 0 + + 0 0 - 0 + - 0 + + ++ Yes

Wood Floor + 0 ++ ++ 0 + ++ + ++ - - - 0 -- ++ -- -- - No

Non-Composite 

Beams and Deck 0 0 - - 0 - 0 + 0 0 -- 0 - - 0 - 0 - No

Steel Braced Frame 

Core 0 + + 0 0 - + ++ 0 - + 0 ++ + + ++ + ++ Yes

Concrete Core 0 + - -- 0 + 0 - 0 - 0 - - - 0 0 - + No

Steel Shear Walls 0 0 + 0 0 - + + + 0 + 0 - + + + 0 + No

Outriggers 0 + + 0 0 - + - + -- - 0 - + + - + ++ Yes
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System + ++ 0 0 0 -- -- -- ++ -- -- -- -- 0 ++ - 0 ++ No

R
E

C
O

M
M

E
N

D
E

D
?

G
R

A
V

IT
Y

 

S
Y

S
T

E
M

L
A

T
E

R
A

L
 

S
Y

S
T

E
M

S
P

E
C

IA
L

 

S
E

IS
M

IC
 D

E
S

IG
N

ZERO IMPACT GOALS OWNER DRIVEN EVALUATION CRITERIA

S
Y

S
T

E
M

 D
E

S
C

R
IP

T
IO

N



Structural Appendix 

TYPICAL OFFICE FLOOR PLAN 

STRUCTURAL APPENDIX 
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LOBBY FLOOR PLAN 

STRUCTURAL APPENDIX 
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PENTHOUSE FLOOR PLAN 

STRUCTURAL APPENDIX 
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LOADING DIAGRAMS 

N N 
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COMPOSITE DECK DETAIL 

STRUCTURAL APPENDIX 
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BUILDING ELEVATIONS – NORTH/SOUTH 
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Mode 1: 2.003 seconds 

Y-Translation 

Mode 2: 1.673 seconds 

Z-Rotation 
Mode 3: 1.487 seconds 

X-Translation 

MODAL RESPONSE 

STRUCTURAL APPENDIX 
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30 inch displacement 

BUILDING DISPLACEMENTS 
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Material Type Specific Usage Size Range 

Steel 

Wide-Flange 

Beams W8x10 W21x132 

Girders W18x35 W30x90 

Columns W14x43 W14x730 

HSS Shapes Bracing 
HSS3x3x3/

16 

HSS10x10x

5/8 

Steel Plates 

Gusset Plates 1/2" 1" 

Stiffener Plates 1/2" 

Connection 

Plates 
1/2" 

Angles 

Connections 
⏌⎿ 

5x5x1/2 
  

Torsional Kickers ⏌3x3x1/2   

Concrete Stops ⏌6x6x1/2   

Bolts 
3/4" ø 

A325-N 

Shear Studs 5" 

Reinforcement 

Longitudinal #7 #8 

Ties #4 #6 

Mesh #3 

Decking 19 Gage 

Concrete 

Below-Grade 11" thick 7' thick 

Above-Grade 

Slab 
6 1/2" 

Columns 4' square 

Wide Flange 

Beams and 

Girders 

Wide 

Flange 

Columns 

Square HSS 

Bracing 

Double Angles 

Connections 

Single Angle 

Kickers and  

Stops 

Rebar 

A325-N  

Structural Bolts 

Shear Studs 

MATERIALS 

STRUCTURAL APPENDIX 
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OFFICE FLOOR BEAM CALCULATIONS 

STRUCTURAL APPENDIX 
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Dead Load (psf) Live Load (psf) Total Load (psf)

15 20 50

Dead Load (psf) Live Load (psf) Total Load (psf)

20 50 104

Dead Load (psf) Live Load (psf) Total Load (psf)

18 80 149.6

Roof Loads

Mechanical Loads

Typical Floor Load

Length 11.1 ft

Width 13.8 ft

Tributary Area 153.4 ft2

Pu 230.1 kips

Corner Column (A6-Level 20) W14X68 

K 1

Lx 28 ft

rx 2.41 in

Fy 60 ksi

Fe 26.7 ksi

E 29000 ksi

KLx/rx 139.4

4.71√(E/Fy) 103.5

KLx/rx               > 4.71√(E/Fy) OK

Checks

Fcr 23.4 ksi

Ag 20 in2

φ 0.9

φPn=FcrAg 421.6 kips

OKφPn > Pu

Allowable Load for W14x68

TYPICAL COLUMN CALCULATIONS 

STRUCTURAL APPENDIX 
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TYPICAL BRACE CALCULATION 

STRUCTURAL APPENDIX 
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Pu = φcPn

Pn = AsFcr

λc = c1 0.7

Fmy = c2 0.6

Em = c3 0.2

φc 0.85 Ar 5.28 sq. in

Fy 50 ksi As 215 sq. in

Fyr 60 ksi Ac 2084 sq. in

f'c 5 ksi E 29000 ksi

Fmy 80.11 ksi

Em 36813 ksi

λc 0.825 ≤ 1.5 ok

Fcr 35.86

φPn 6553 kips >6210 kips ok

(required axial strength)

(nominal axial strenth)

4'x4' Column W14x730 (12) #6's longitudinal reinforcement

Use 4'x4' Concrete Columns with W14x730, (12) #7's and f'c = 5ksi, Shear 

studs and ties spaced every 12"

Fy + c1Fyr(Ar/As) + c2f'c(Ac/As)

(Kl/rmπ)√(Fmy/Em)

E + c3Ec(Ac/As)

Design of Composite Columns for the Lobby - Typical

CONCRETE ENCASED COLUMNS CALCULATIONS 

STRUCTURAL APPENDIX 
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Total Area 14,765 SF

Column Weights 2,915,319 lb

Beam Weights 3,760,290 lb

Floor Weight 59,178,931 lb

Bracing Weight 255,860 lb

Total Weight 66,110,400 lb

Bearing Pressure 8,000 psf

Mat Foundation Area 8,264 sf

Mat Foundation Area

PD 37,761 kip φ 0.55

PL 28,349 kip qu 8 ksf

PU 90,672 kip f'c 4000 psi

Length 125 ft Length 48.5 ft

Width 125 ft Width 48.5 ft

Loads and Factors

Foundation Dimensions Core Dimensions

q 5.8 ksf

L 50 ft

Mu 7363.0 ft-k

Mu ≤ φMn = φ 5 √f'c S

h 72 in

h 6 ft

φVn 3,339,365 lb

Vu 292,327 lb

Check Shear

Calculations

Surcharge = 20H + 100

1080 psf

Soil Pressure = 110 pcf

Height = 42 ft

Given:

φ = 30° 

Assumptions:

Ka 0.33

Wsurcharge = 14969 plf

Wsoil = 32017 plf

Loads:

MAT FOUNDATION AND SLURRY WALL CALCULATIONS 

STRUCTURAL APPENDIX 
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DECISION POINT MATRIX 

LIGHTING/ELECTRICAL APPENDIX 
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Geothermal Power ++ 0 0 + + -- ++ 0 + -- -- -- -- -- + -- -- -- No

Fuel Cells ++ 0 - + + - + 0 + - - - + - ++ + ++ + Yes

Human Waste to 

Power
++ 0 ++ ++ + - ++ 0 ++ - + - + 0 ++ + + + Yes

Municipal Waste to 

Power
++ 0 ++ ++ + - ++ 0 ++ - + - 0 0 ++ 0 0 0 No

Algae Biomass ++ 0 0 + + -- ++ 0 + -- - - 0 - ++ - - - No

PaveGen Tiles ++ 0 + + + -- ++ 0 ++ 0 ++ - + + ++ + - 0 Yes

Tidal Power ++ 0 0 + 0 -- ++ 0 ++ -- - -- 0 - + - - + No

Solar Power ++ 0 0 + ++ - ++ 0 0 - - 0 0 0 + ++ + ++ Yes
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AC/DC Distribution + + ++ 0 + - + 0 ++ - - - 0 0 + + + ++ Yes
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Paralleling 

Switchgear
- ++ - 0 0 -- 0 0 0 - 0 - 0 0 0 0 - 0 Yes

Double Ended 

Substation - ++ - 0 0 -- 0 0 0 - 0 - 0 0 0 - -- ++ No

Shades ++ 0 + 0 0 - + 0 0 - - - 0 0 0 + + + No

Electrochromic 

Glass ++ 0 + 0 0 - + 0 ++ 0 + + ++ 0 ++ 0 + + Yes

LED Lighting ++ 0 ++ 0 + - ++ 0 0 0 0 0 0 0 0 ++ ++ ++ Yes

DALI Control 

System
++ + ++ 0 + - ++ 0 0 + 0 + + 0 ++ ++ ++ ++ Yes

Task Lighting ++ + ++ 0 + - ++ 0 + - - 0 0 0 0 ++ ++ ++ Yes
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ONSITE SOLAR CALCULATIONS 

ELECTRICAL APPENDIX 

87.79528 3.652769 440.1 0 0 1 1078.48 2.95 386.87 1.06

89.76031 -0.27729 440.1 0 0 1 1058.49 2.90 379.70 1.04

89.76031 1.687739 440.1 0 0 1 1065.26 2.92 382.13 1.05

# # nodegroup00 Sum 1769374

# 0 0 1 Efficiency 265406.03

# -0.7071 0.7071 0 Derate 204362.65

# -0.7071 -0.7071 0 Walkways 194144.51

# 1.965

# 1.965

# -1

#

# 4278

Cost 
Solar Panels $360,000 

Amount 
Incentives $108,000 
Annual energy generation 194,144 kWh 
Annual Income $20,400 

Area represented by each point 3.861225 ft2
= 0.358719 m2

Annual Daily Annual Daily 

x y z x y z kwh/m2 kwh/m2 kwh kwh

-92.9875 -0.27729 440.1 0 0 1 663.74 1.82 238.10 0.65

-92.9875 1.687739 440.1 0 0 1 789.08 2.16 283.06 0.78

-91.0225 -2.24232 440.1 0 0 1 713.62 1.96 255.99 0.70

-91.0225 -0.27729 440.1 0 0 1 946.03 2.59 339.36 0.93

Sensor Point Sensor Orientation

Onsite Solar Potential Analysis

Income/Incentives Costs 
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HUMAN WASTE TO POWER CALCULATIONS 

ELECTRICAL APPENDIX 

10 dry tons generates 18,868 kWh  1 pound generates 0.93 kWh 
 
The average person will generate about 0.25 dry pounds per day. 
 

0.25
𝑑𝑟𝑦 𝑝𝑜𝑢𝑛𝑑𝑠

𝑝𝑒𝑟𝑠𝑜𝑛
∗ 5000 𝑝𝑒𝑜𝑝𝑙𝑒 = 1250 𝑑𝑟𝑦 𝑝𝑜𝑢𝑛𝑑𝑠 

 

1250 𝑑𝑟𝑦 𝑙𝑏𝑠 ∗ 0.93 𝑘𝑊ℎ = 1163
𝑘𝑊ℎ

𝑑𝑎𝑦
 

 

1163
𝑘𝑊ℎ

𝑑𝑎𝑦
∗ 250

𝑤𝑜𝑟𝑘𝑖𝑛𝑔 𝑑𝑎𝑦𝑠

𝑦𝑒𝑎𝑟
= 290,625

𝑘𝑊ℎ

𝑦𝑒𝑎𝑟
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OFFSITE SOLAR CALCULATIONS 

ELECTRICAL APPENDIX 

Cost 
Land $13,000 
Solar Panels $5,115,000 

Amount 
Incentives $1,534,500 
Annual energy generation 5,059,186 kWh 
Annual Income $531,670 

Income/Incentives Costs 
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LOBBY DAYLIGHTING 

LIGHTING APPENDIX 

Etarget = 10 fc Etarget = 30 fc Etarget = 50 fc UDI 10 fc – 500 fc 

    
% of points above 50% = 100 % of points above 50% = 100 % of points above 50% = 100  

 

Etarget = 10 fc Etarget = 30 fc Etarget = 50 fc UDI 10 fc – 500 fc 

    
% of points above 50% = 100 % of points above 50% = 100 % of points above 50% = 99.46  

 

1st Floor Circulation 

2nd Floor Circulation 



Structural Appendix 

OPEN OFFICE DAYLIGHTING 

LIGHTING APPENDIX 

 Etarget = 10 fc Etarget = 30 fc Etarget = 50 fc UDI 10 fc – 500 fc 
Fl

o
o

r 
5

 

    
% of points above 50% = 91.9 % of points above 50% = 53.34 % of points above 50% = 33.2  

Fl
o

o
r 

1
8

 

    
% of points above 50% = 96.34 % of points above 50% = 61.17 % of points above 50% = 42.08  

Fl
o

o
r 

3
0

 

    
 % of points above 50% = 100 % of points above 50% = 82.19 % of points above 50% = 64.33  
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ELECTROCHROMIC GLASS COST ANALYSIS 

LIGHTING APPENDIX 

Traditional 
Windows/Shades 

Price SF value (5’x8’ 
windows) 

Low e, double pane glass $40-55/sf $40 
Shade fabric $28/sf $28 
Automatic shade motor $370 per unit $2.50 
Total $70.50 

Electrochromic Glass     
Glass $50-65/sf $65 
Total   $65 

Shades are 5’ x 8’ 

Controllers are for a group of 4 shades  

Lutron Cost Comparison Study – line voltage AC 

system 
SageGlass Information Sheet 
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LOBBY LIGHTING CONTROLS 

LIGHTING APPENDIX 

1 

2 

3 

5 

7 
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General Circulation Area           X 

Reception Desk – task X X        X  

Reception Desk – decorative       X X    

Retail – ambient   X X   X X   X 

Retail – merchandise    X    X X    

Elevator Lobby       X X X X  
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3 4 5 

6 7 
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10 
11 

12 

13 

14 

1
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16 

17 

1

8 
19 

2

0 

21 

2

2 

23 
24 

25 

26 

Structural Appendix 

OFFICE LIGHTING CONTROLS 

LIGHTING APPENDIX 
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OFFICE LIGHTING CONTROLS 

LIGHTING APPENDIX 

SPACE TYPE M
A
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Open Office – overhead X   X    X   X 

Open Office – task lighting X X        X  

Flex Space X   X    X   X 

Electrical/Mechanical Rooms X X        X  

Restrooms         X X  

Elevator Lobby       X X X X  

Corridors       X X X X  

Copy Room         X X  

Interview Rooms X X        X  

Teleconference Rooms X X X       X  

Conference Rooms X X X  X     X  

Dining/Break Area         X X X 

Kitchen         X X  
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OFFICE POWER PLAN 

ELECTRICAL APPENDIX 
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TYPICAL OFFICE FLOOR RECEPTACLE LOADS 

ELECTRICAL APPENDIX 

Type Location Purpose

Qua

ntit

y

Notes and Assumptions about Expected 

Demand Power

Duplex Column covers General use 18 180 VA 3.24 kVA 81 kVA 45.5 kVA 4.55 kV Assume 10% are in use at any given time

Quadruplex

Open office floor, 

under desk 

partitions

Thin client desktops, 

computer monitors 66 360 VA 23.8 kVA 594 kVA 594 kVA 222

kV

A

Thin client desktop = 30W, LED backlit monitor = 

30W, full desktop = 175W (Max power)  Assume 

10% full desktop 

Hard-wired

At each open office 

desk Task light 120 6.5 VA 0.78 kVA 19.5 kVA 19.5 kVA 12.19

kV

A

Assume that 50% of task lights will be at full 

output and 25% at half output simultaneously

Duplex Floor

Thin client desktops, 

computer monitors 6 180 VA 1.1 kVA 27 kVA 27 kVA 10.5

kV

A

Thin client desktop = 40W, LED backlit monitor = 

30W  (Max power)

Duplex Walls

General use of 

additional electronics 3 180 VA 0.5 kVA 13.5 kVA 11.8 kVA 5.88

kV

A

Assume that 50% of conference rooms are 

simultaneously in use

Duplex Ceiling Video projector 1 180 VA 0.2 kVA 4.5 kVA 7.25 kVA 3.63

kV

A

Assume that 50% of conference rooms are 

simultaneously in use

Duplex Floor

For use at central 

conference table 2 180 VA 0.4 kVA 9 kVA 9 kVA 4.50

kV

A

Assume that 50% of conference rooms are 

simultaneously in use

Duplex Walls

General use of 

additional electronics 4 180 VA 0.7 kVA 18 kVA 14 kVA 7

kV

A

Assume that 50% of conference rooms are 

simultaneously in use

Duplex Ceiling Video projector 2 180 VA 0.4 kVA 9 kVA 9.5 kVA 4.75

kV

A

Assume that 50% of conference rooms are 

simultaneously in use

Quadruplex Floor

For use at central 

conference table 2 360 VA 0.7 kVA 18 kVA 18 kVA 9

kV

A

Assume that 50% of conference rooms are 

simultaneously in use

Duplex Near TV screen

Operation of TV and 

video conference 

equipment 4 180 VA 0.7 kVA 18 kVA 18 kVA 2.23

kV

A

TV, LCD = 60W, speakers = 30W  Assume that 

33% of video conference rooms are 

simultaneously in use

Duplex Adjoining wall

General use of 

additional electronics 4 180 VA 0.7 kVA 18 kVA 14 kVA 4.62

kV

A

Assume that 33% of video conference rooms are 

simultaneously in use

Duplex Wall

General use of 

electronics 3 180 VA 0.5 kVA 13.5 kVA 11.8 kVA 2.35

kV

A

Assume that 20% of interview rooms are 

simultaneously in use

Duplex

At equipment 

locations

(1) laser printer, (1) 

inkjet multifunction 

printer 1 180 VA 0.2 kVA 4.5 kVA 4.5 kVA 2.34

kV

A

Laser printer = 130W, Inkjet MFD = 26W  Assume 

60% of units are in use simultaneously

Duplex

Opposite walls of 

current equipment

General purpose 

recetacles for growth 2 180 VA 0.4 kVA 9 kVA 9 kVA 0.9

kV

A Assume 10% are simultaneously in use 

Duplex

Gypsum wall 

around building 

core General use 4 180 VA 0.7 kVA 18 kVA 14 kVA 1.4

kV

A Assume 10% are simultaneously in use 

Duplex

Entrance to elevator 

corridor

TV's showing energy 

use on office floor 2 180 VA 0.4 kVA 9 kVA 9.5 kVA 3

kV

A TV, LCD = 60W

Duplex (special 

purpose)  GFI

At equipment 

locations Coffee maker 1 464 VA 0.5 kVA 11.6 kVA 11.6 kVA 5.59

kV

A

Equipment on standby = 2W   Assume 50% of 

coffee makers are on standby, 50% active 

Duplex (special 

purpose)  GFI

At equipment 

locations Microwave oven 1 1620 VA 1.6 kVA 40.5 kVA 40.5 kVA 11.39

kV

A

Equipment on standby = 3W   Assume 75% of 

microwaves are on standby, 25% active 

Duplex  GFI

At equipment 

locations Water dispenser 1 180 VA 0.2 kVA 4.5 kVA 4.5 kVA 0.65

kV

A

Water dispenser = 90W, standby = 1W  Assume 

75% of dispenser are on standby, 25% active

Duplex (special 

purpose)  GFI

At equipment 

locations

Hot beverage 

dispenser 1 1650 VA 1.7 kVA 41.3 kVA 41.3 kVA 12.90

kV

A

Equipment on standby = 75W   Assume 75% of 

dispensers are on standby, 25% active 

Duplex (special 

purpose)  GFI

At equipment 

locations Refrigerator 1 650 VA 0.7 kVA 16.3 kVA 16.3 kVA 16.25

kV

A Always in use

Duplex  GFI Above sinks Miscellaneous use 4 180 VA 0.7 kVA 18 kVA 14 kVA 0.70

kV

A Assume 5% are simultaneously in use 

Duplex Walls Miscellaneous use 7 180 VA 1.3 kVA 31.5 kVA 20.8 kVA 1.04 kV Assume 5% are simultaneously in use 

1034 kVA 968 kVA 341 kV

TYPICAL OFFICE FLOOR

General Use Receptacles

Open Office

Flexible Space

Large Conference Room

Maximu

m Power 

per 

Connected 

Power per 

floor

Demand 

Power for 

Building

Connected 

Power for 

Building

Expected 

Demand 

Power for 

Connected Demand Expected 
OFFICE FLOORS TOTAL

Utility Spaces (Electrical, Mechanical, Telecom)

Restrooms

Small Conference Rooms

Video Conference Rooms

Interview Rooms

Printer/Copier Room

Northwest and Southeast Corridors

Kitchen
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BUILDING LOADS 

ELECTRICAL APPENDIX 

Office            123.0 kW            123.0 kW            112.6 kW               19.5 kW               19.5 kW               19.5 kW

Lobby                 2.0 kW                 2.0 kW                 2.0 kW                 1.0 kW                 1.0 kW                 1.0 kW

Undesigned Spaces               31.3 kW               31.3 kW               22.4 kW  - kW  - kW  - kW

Total            156.2 kW            156.2 kW            137.0 kW               20.5 kW               20.5 kW               20.5 kW

       454,273 kwh          62,282 kwh

         95,825 kwh          10,647 kwh

         17,922 kwh  - kwh

       340,525 kwh          51,634 kwh

Office - kW - kW - kW                393 kW                328 kW                105 kW

Lobby - kW - kW - kW                  20 kW                  17 kW                     6 kW

Undesigned Spaces - kW - kW - kW                  19 kW                  14 kW                  11 kW

Total - kW - kW - kW 432 kW 359 kW 121 kW

- kwh        447,275 kwh

- kwh        183,000 kwh

- kwh        264,275 kwh

Rack Servers 35 kW 35 kW 35 kW - kW - kW  - kW

Desktops & Monitors - kW - kW - kW 621 kW 621 kW                242 kW

Total 35 kW 35 kW 35 kW 621 kW 621 kW 242 kW

         64,983 kwh        403,764 kwh

           3,249 kwh  - kwh

         61,734 kwh        403,764 kwh

Office 15 kW 15 kW 15 kW - kW - kW  - kW

Below Grade 36.5 kW 36.5 kW 36.5 kW - kW - kW - kW

Mechanical Platform 37.4 kW 37.4 kW 37.4 kW - kW - kW - kW

Penthouse 68.3 kW 45.3 kW 45.3 kW - kW - kW - kW

Rooftop 95 kW 95 kW 95 kW - kW - kW - kW

Total 252.2 kW 229.2 kW 229.2 kW kW kW kW

       295,769 kwh - kwh

         14,788 kwh - kwh

       280,980 kwh - kwh

Fire Alarm - kW - kW - kW 37 kW 37 kW                     9 kW

Telecom/Data 130 kW 130 kW 130 kW - kW - kW - kW

Total 130 kW 130 kW 130 kW 37 kW 37 kW 9 kW

         39,000 kwh          78,840 kwh

           1,950 kwh - kwh

         37,050 kwh          78,840 kwh

Electrochromic glass 3 kW 3 kW 3 kW - kW - kW  - kW

Total 3 kW 3 kW 3 kW kW kW kW

           3,000 kwh - kwh

               150 kwh - kwh

           2,850 kwh - kwh

           576.4 kW            553.4 kW            534.2 kW         1,110.1 kW         1,037.5 kW            392.4 kW

       857,024 kwh        992,161 kwh

       723,139 kwh        798,514 kwh

 annual kwh  annual  kwh

Energy Savings 5% efficiency increase for DC

 Conservative Energy Estimate 

                   1,000,000 

 DC Energy  AC Energy 

 Fuel cell analysis conducted assuming additional DC load as a conservative 

estimate in the event that projected DC energy savings are lower than 

expected.  Server or mechanical expansion may result in larger DC energy use. 

                      800,000 

AC Energy Use

Expected Energy Use

DC Energy AC Energy 

Expected Load

Electric Power Demand Summary

Connected Load Demand Load Expected Load Connected Load Demand Load

Reference or Assumptions

Savings Source

5% efficiency increase for DC

Expected Energy

Savings Source

Savings Source

Savings Source

Savings Source

Savings Source

Reference or Assumptions

See mechanical loads

5% efficiency increase

Miscellaneous

DC Energy Use AC Energy Use

Energy Savings

Expected Energy

5% efficiency increase

Reference or Assumptions

DC Energy Use

See computing power

DC Loads AC Loads

Total Energy

Energy Savings 5% efficiency increase

AC Energy Use

Total Energy

Expected Energy

Systems

Reference or Assumptions

Expected Energy

Mechanical Equipment

DC Energy Use

AC Energy Use Reference or Assumptions

Computing Loads (Desktops and monitors on receptacles)

DC Energy Use AC Energy Use

AC Loads

Connected Load Demand Load Expected Load

Interior Lighting

DC Loads
Location

Connected Load Demand Load Expected Load

AC Energy Use

Total Energy

Energy Savings

See office power plan

Plug load controls See plug load in support

BUILDING ELECTRIC POWER DEMAND AND ENERGY SUMMARY

DC Energy Use

 After Savings  After Savings 

Before Savings Before Savings

Daylight harvesting

See LPD analysis 

See DA analysis

Reference or Assumptions

Total Energy

Energy Savings

Total Energy

Energy Savings

Expected Energy

Receptacles (Plug load - not including desktops and monitors or lighting)

Total Energy

Energy Savings

Expected Energy

DC Energy Use
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BUILDING LOADS 

ELECTRICAL APPENDIX 

Office            123.0 kW            123.0 kW            112.6 kW               19.5 kW               19.5 kW               19.5 kW

Lobby                 2.0 kW                 2.0 kW                 2.0 kW                 1.0 kW                 1.0 kW                 1.0 kW

Undesigned Spaces               31.3 kW               31.3 kW               22.4 kW  - kW  - kW  - kW

Total            156.2 kW            156.2 kW            137.0 kW               20.5 kW               20.5 kW               20.5 kW

       454,273 kwh          62,282 kwh

         95,825 kwh          10,647 kwh

         17,922 kwh  - kwh

       340,525 kwh          51,634 kwh

Office - kW - kW - kW                393 kW                328 kW                105 kW

Lobby - kW - kW - kW                  20 kW                  17 kW                     6 kW

Undesigned Spaces - kW - kW - kW                  19 kW                  14 kW                  11 kW

Total - kW - kW - kW 432 kW 359 kW 121 kW

- kwh        447,275 kwh

- kwh        183,000 kwh

- kwh        264,275 kwh

Rack Servers 35 kW 35 kW 35 kW - kW - kW  - kW

Desktops & Monitors - kW - kW - kW 621 kW 621 kW                242 kW

Total 35 kW 35 kW 35 kW 621 kW 621 kW 242 kW

         64,983 kwh        403,764 kwh

           3,249 kwh  - kwh

         61,734 kwh        403,764 kwh

Office 15 kW 15 kW 15 kW - kW - kW  - kW

Below Grade 36.5 kW 36.5 kW 36.5 kW - kW - kW - kW

Mechanical Platform 37.4 kW 37.4 kW 37.4 kW - kW - kW - kW

Penthouse 68.3 kW 45.3 kW 45.3 kW - kW - kW - kW

Rooftop 95 kW 95 kW 95 kW - kW - kW - kW

Total 252.2 kW 229.2 kW 229.2 kW kW kW kW

       295,769 kwh - kwh

         14,788 kwh - kwh

       280,980 kwh - kwh

Fire Alarm - kW - kW - kW 37 kW 37 kW                     9 kW

Telecom/Data 130 kW 130 kW 130 kW - kW - kW - kW

Total 130 kW 130 kW 130 kW 37 kW 37 kW 9 kW

         39,000 kwh          78,840 kwh

           1,950 kwh - kwh

         37,050 kwh          78,840 kwh

Electrochromic glass 3 kW 3 kW 3 kW - kW - kW  - kW

Total 3 kW 3 kW 3 kW kW kW kW

           3,000 kwh - kwh

               150 kwh - kwh

           2,850 kwh - kwh

           576.4 kW            553.4 kW            534.2 kW         1,110.1 kW         1,037.5 kW            392.4 kW

       857,024 kwh        992,161 kwh

       723,139 kwh        798,514 kwh

 annual kwh  annual  kwh

Energy Savings 5% efficiency increase for DC

 Conservative Energy Estimate 

                   1,000,000 

 DC Energy  AC Energy 

 Fuel cell analysis conducted assuming additional DC load as a conservative 

estimate in the event that projected DC energy savings are lower than 

expected.  Server or mechanical expansion may result in larger DC energy use. 

                      800,000 

AC Energy Use

Expected Energy Use

DC Energy AC Energy 

Expected Load

Electric Power Demand Summary

Connected Load Demand Load Expected Load Connected Load Demand Load

Reference or Assumptions

Savings Source

5% efficiency increase for DC

Expected Energy

Savings Source

Savings Source

Savings Source

Savings Source

Savings Source

Reference or Assumptions

See mechanical loads

5% efficiency increase

Miscellaneous

DC Energy Use AC Energy Use

Energy Savings

Expected Energy

5% efficiency increase

Reference or Assumptions

DC Energy Use

See computing power

DC Loads AC Loads

Total Energy

Energy Savings 5% efficiency increase

AC Energy Use

Total Energy

Expected Energy

Systems

Reference or Assumptions

Expected Energy

Mechanical Equipment

DC Energy Use

AC Energy Use Reference or Assumptions

Computing Loads (Desktops and monitors on receptacles)

DC Energy Use AC Energy Use

AC Loads

Connected Load Demand Load Expected Load

Interior Lighting

DC Loads
Location

Connected Load Demand Load Expected Load

AC Energy Use

Total Energy

Energy Savings

See office power plan

Plug load controls See plug load in support

BUILDING ELECTRIC POWER DEMAND AND ENERGY SUMMARY

DC Energy Use

 After Savings  After Savings 

Before Savings Before Savings

Daylight harvesting

See LPD analysis 

See DA analysis

Reference or Assumptions

Total Energy

Energy Savings

Total Energy

Energy Savings

Expected Energy

Receptacles (Plug load - not including desktops and monitors or lighting)

Total Energy

Energy Savings

Expected Energy

DC Energy Use
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FUEL CELL ANALYSIS 

ELECTRICAL APPENDIX 

Fuel Cell
Electrical 

Efficiency 

Space Required 

(Dimen. & Area)

480 VAC 42% 1059 lb/MWh no recovery

380 VDC 47% 497 lb/MWh w/ recovery

Expected AC Energy        800,000 kwh Annually

Expected DC Energy    1,000,000 kwh Annually

Fuel Cell

ClearEdge AC 800000 kwh 2000 hr 1904762 kwh kBtu 64990 therms 5416 therms

ClearEdge DC1 500000 kwh 1250 hr 1063830 kwh kBtu 36298 therms 3025 therms

ClearEdge DC2 500000 kwh 1250 hr 1063830 kwh kBtu 36298 therms 3025 therms

Total 1800000 kwh 4500 hr 4032421 kwh kBtu 137586 therms 11466 therms

ClearEdge Model 400 6975000 kBtu 4185000 kBtu 1226553 kwh

1906200 lb 864637 kg

894600 lb 405783 kg      1,325,983 kwh

Energy Source

Summer $/Month Flat $ 4,480,468  kwh

1,800,000  kwh

$9,239.83 $1,808.64 Annually 343,563     kwh

48% kwh

$35,259.50  - Annually 5,806,452  kwh

Annually 1,800,000  kwh

31% kwh

Electric grid is 33% efficient from source to 

site after generation and tranmission
kwh     5,806,452 Grid Electric

Savings

Winter $/Month

$9,815.10 $116,138.22 

CO2 EmissionsMax Output Output Voltage
Natural Gas 

Consumption
Heat for Recovery                                 

Assumptions

Natural gas tranmission results in 10% 

losses from source to site

Natural Gas Fuel Usage

Gas Consumption in 

Therms

Total Energy 

Consumption             

[using electrical 

efficiency]

Cas Consumption in kBtu Monthly Therms
Electrical Energy 

Use

Annual Primary Fuel 

Energy Consumption

kwh     4,480,468 
Grid Natural Gas with 

Fuel Cells

$22,458.50 $346,308.00

Monetary Savings from using Fuel Cells $230,169.78

Cost using natural gas

FUEL CELL ANALYSIS

6499048

ClearEdge Model 400

3629787

13,758,622                     

Heat Recovery 

from Fuel Cell

Actual Heat to 

Mechanical Equ.

Annual Energy Used in 

Recovery Heat

Heat for Recovery

Annually, no recovery

Annually, with recovery

Carbon Footprint (CO2)

Primary Fuel Comparison

Energy Source

3629787

   3,630,000 Btu/h
ClearEdge             

Model 400 PureCell 
400 kW 27'4" x 8'4" x 10'          1,550,000 at 140oFBtu/h

Hours of Use

Cost using grid electricity

Energy Use

Percent of total

Energy Consumption

Primary Fuel Utilization Comparison

Total $

Cost Analysis

Percent of Total

Total Required

Total Required

Electricity

Fuel Cell

Electric Grid

Electricity

Recovery Heat
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TRADITIONAL VS. VIRTUAL COMPUTING ANALYSIS 

ELECTRICAL APPENDIX 

Average rack server Max Power [W] 700 Avg. Power [W] 600 Idle Power [W] 420 Sleep Power [W] 200 Off Power [W] 5

Average thin client Max Power [W] 30 Avg. Power [W] 15 Idle Power [W] 10 Sleep Power [W] 4 Off Power [W] 2

Average full-capacity desktop Max Power [W] 175 Avg. Power [W] 120 Idle Power [W] 85 Sleep Power [W] 5 Off Power [W] 3

Average LED or LCD monitor Max Power [W] 30 Avg. Power [W] 30 Idle Power [W] 20 Sleep Power [W] 2 Off Power [W] 1

Computing Method Rack Servers

DC 

Power 

[kW]

Thin Client 

Desktops

AC 

Power 

[kW]

Full-Capacity 

Desktops

AC 

Power 

[kW]

Monitors (Backlit 

LED)

AC 

Power 

[kW]

Virtual Computing 2 1.4 120 3.6 12 2.1 132 4.0 11.1 kW

Traditional Computing - - - - 132 23.1 132 4.0 27.1 kW

Virtual Computing 50 35 3000 90 300 52.5 3300 99 276.5 kW

Traditional Computing - - - - 3300 577.5 3300 99 676.5 kW

Virtual Computing Connected 

Power 276.5 kW

Traditional Computing 

Connected Power 676.5 kW

Connected Power Reduction 400 kW

Connected Power Reduction 59% -

Virtual Computing Connected 

Power
1865.4

kwh per 

workday 476,872               

kwh 

annually

Traditional Computing 

Connected Power
4199.3

kwh per 

workday 1,072,327            

kwh 

annually

Connected Power Reduction 2333.9

kwh per 

workday 595,454               

kwh 

annually

Connected Power Reduction 56%

kwh per 

workday 56%

kwh 

annually

COMPUTING POWER DEMAND

Maximum Power Per Office Floor

Maximum Power for the Entire Building 

Total Maximum Power 

Computing Maximum Power Demand Summary

The AC computer loads (every load except the servers) is supplied by receptacles and 

are included in the receptacle table and load summaries.  This analysis was completed 

for two reasons, the first being a method of quantifying estimated energy savings over 

traditional computing methods.  The second was to evaluate whether the computing 

loads could be met by the fuel cells when using actual loads, and not receptacles loads 

that conservatively overestimate power demand.  

Note about Computing Power Demand Analysis

Estimated Energy Usage

Assume an average of 7 hours of active use, 1.5 hours of idle use, 1 hours of 

sleep use, and 14.5 hours of off use per workday.  'Off' status on weekends 

and holidays.  Assume 255 annual workdays.

Assume an average of 7 hours of active use, 1.5 hours of idle use, 1 hours of 

sleep use, and 14.5 hours of off use per workday.  'Off' status on weekends 

and holidays.  Assume 255 annual workdays.

-

-

Energy Assumptions



Structural Appendix 

VOLTAGE DROP CALCULATIONS 

ELECTRICAL APPENDIX 

Circuit Load Type
Max 

Load [A]

Actual 

Load [A]

Breaker 

on Panel  

[A]

Max 

Distance

Vdrop 

Panel - 

PSM

PSM
Load 

[VA]
Load [A] Channel

Load 

[VA]
Load [A]

Max 

Dist.

Vdrop PSM - 

Luminaire

Max Total 

Branch 

Circuit 

Vdrop

1 94.6 3.9 24 1.4%

2 94.6 3.9 24 1.4%

3 94.6 3.9 16 0.7%

4 47.3 2.0 12 0.3%

5 47.3 2.0 12 0.3%

6 94.6 3.9 16 0.7%

7 94.6 3.9 24 1.4%

8 94.6 3.9 24 1.4%

47.3 2.0 9 E 47.3 2.0 <1 0.0%

1 40 1.7 56 1.3%

2 40 1.7 56 1.3%

3 92.4 3.9 47 2.6%

4 92.4 3.9 47 2.6%

5 92.4 3.9 47 2.6%

6 92.4 3.9 47 2.6%

7 92.4 3.9 33 1.8%

8 92.4 3.9 33 1.8%

9 92.4 3.9 18 1.0%

10 92.4 3.9 18 1.0%

11 E 66.2 2.8 40 1.6%

12 E 66.2 2.8 40 1.6%

1 40 1.7 41 1.0%

2 40 1.7 41 1.0%

3 92.4 3.9 47 2.6%

4 92.4 3.9 47 2.6%

5 92.4 3.9 18 1.0%

6 92.4 3.9 18 1.0%

7 46.2 1.9 18 0.5%

8 46.2 1.9 18 0.5%

9 94.6 3.9 31 1.7%

10 94.6 3.9 39 2.1%

11 75.6 3.2 57 2.6%

12 E 66.2 2.8 50 2.0%

13 E 66.2 2.8 50 2.0%

1 50.4 2.1 57 1.7%

2 94.6 3.9 43 2.3%

3 79.8 3.3 46 2.1%

4 67.2 2.8 56 2.2%

5 50.4 2.1 30 0.9%

6 94.6 3.9 32 1.8%

7 79.8 3.3 46 2.1%

8 67.2 2.8 56 2.2%

9 50.4 2.1 26 0.8%

10 75.6 3.2 38 1.7%

11 92.4 3.9 36 2.0%

12 46.2 1.9 42 1.1%

13 92.4 3.9 45 2.4%

14 E 71.4 3.0 30 1.3%

15 E 67.2 2.8 58 2.3%

1 60 2.5 49 1.7%

2 80 3.3 34 1.6%

3 60 2.5 18 0.6%

4 87.2 3.6 26 1.3%

5 73.6 3.1 35 1.5%

6 80 3.3 58 2.7%

7 52.6 2.2 24 0.7%

8 52.6 2.2 42 1.3%

9 30.8 1.3 56 1.0%

10 E 66.3 2.8 62 2.4%

11 E 35.4 1.5 78 1.5%

6

Telecom 

devices, 

controls

4.00 - 15 - - 6

662.2 27.6

380VDC Distribution 24VDC Distribution

1             

(Flex)
1 151.87

Lighting, 

controls
4.00 64

819.2

806.8 33.6

2            

(Open 

Office)

3           

(Open 

Office)

132.4 5.5

132.4 5.5

39.2

1.79

Lighting, 

controls

Lighting, 

controls

Lighting, 

controls

Lighting, 

controls, 

systems

4.00

4.00

4.00

4.00

576.8 24.0

4       

(Dining/  

Break)

138.6 5.8

34.1

2.84 0.4%

0.3%

1.6%

2.8%

2.8%

2.8%

3.0%

4.2101.7

5       

(Corridor)

0.2%

0.2%

0.2%

941

Location and loads based on low voltage device placement and wiring.

60

54

114

98

15

15

15

15

2

3

4

5

2.50

2.47

  

 𝑉𝑑𝑟𝑜𝑝 =
𝐾 𝐼 𝐿 2

𝑐𝑚𝑖𝑙𝑠
 

K = resistance (ohms/cmil-ft) 
11 for copper loaded to less    

than 50% ampacity 
12 for copper loaded to 

greater than 50% ampacity 
I = load in amps 
L = one-way distance 
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RISER DIAGRAM 

ELECTRICAL APPENDIX 

kwh / year / ft.2 Based on "large" (175,000 ft.2 office)

Usable office space on 25 office floors

Plug Load Savings 

Estimated Energy Savings 183,000                     kwh / year See plug load control section for 

description of control strategy

ft.2
Large Offices

350 Mission Area

0.61

                       300,000 

Plug Load Control Strategy

Computer monitors

Open office task lighting

Audio/visual equipment

General use receptacles

Printing, copying, and scanning 

equipment

Kitchen Appliances

Receptacles serving these loads operate solely on a  time clock. Most kitchen 

appliances require operation throughout the work day, even when the kitchen is not 

occupied, and copy room devices often receive signals when the room is empty. 

These devices operate on both time clock controls and occupancy sensors.  There is 

no threat of losing data if the device shuts off due to inactivity in the space. With 120 

open office work stations per floor, under-desk occupancy sensors have the potential 

to save task lighting and computer monitor energy. AV equipment in conference 

rooms may go unused for long periods of time when the rooms are empty.
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