


Electrical Report February 10th, 2013 
 

AEI Team No. 05-2014  TOC 

 

Table of Contents 

Executive Summary 

 Introduction .................................................................... 1 

Lighting Design 

 Concept .......................................................................... 1 
 Lobby ............................................................................. 2 
 Typical Office ................................................................ 4 
Electrical Design 

Typical Office Loads ..................................................... 10 
Security/Data Infrastructure 
Distribution System ....................................................... 10 
Power Generation .......................................................... 11 

Fire Alarm System Infrastructure ....................... 13 

LEED .......................................................................................... 14 

Conclusion ......................................................................... 14 

 

 

 

 

 

 

 

 

 

 

 

 

Supporting Documents 

 Appendix A: References .............................................................. E-1  
 Appendix B: LEED ...................................................................... E-1 
 Appendix C: Lighting Fixture Schedule ...................................... E-2  
 Appendix D: Lobby Light Levels ................................................ E-4  
 Appendix E: Office Light Levels ................................................. E-5  
 Appendix F: Conference Room Light Levels and Control .......... E-6  
 Appendix G: LPD Calculation ..................................................... E-7  
 Appendix H: Daylighting Calculation .......................................... E-8 
 Appendix I: Electrical Equipment Schedule ................................ E-9 
 Appendix J: Typical Panel Layouts.............................................. E-10 
 Appendix K: Plug Load Occupancy Sensing ............................... E-12 
 Appendix L: Photovoltaic System Analysis ................................. E-13 
 Appendix M: Photovoltaic System .............................................. E-14 

Appendix N: Combined Heat-and-Power .................................... E-15 
 Appendix O: Fire Alarm System .................................................. E-16 

Appendix P: Main Electrical Room ............................................. E-17 
 

Drawings 

 Sheet E100: Sheet List and Symbol Legend 
 Sheet E101: Lobby Lighting Layout and Renderings 
 Sheet E102: Office Lighting Layout and Renderings 
 Sheet E103: Lobby and Basement Electrical Layouts 
 Sheet E104: Office Electrical Layout 
 Sheet E105: Roof Electrical and Photovoltaic Layouts 
 Sheet E106: Single-Line Diagram 



Electrical Report February 10th, 2013 
 

AEI Team No. 05-2014  ES 

 

Executive Summary 

The Charles Pankow Foundation Design Competition challenges students to 
address the design and integration of the electrical and lighting systems for a 
high performance 30 story high-rise located in San Francisco, California. Our 
lighting and electrical design process for 350 Mission Street was driven by the 
design goal of achieving a near net-zero building while keeping in mind the 
functionality of the spaces. One underlying theme that influenced many of the 
design choices we made was the user’s experience. 
 

Our vision: 

“A net-zero energy building is a building that consumes 

no non-renewable energy that is produced off-site.” 

 
To meet our first design goal of achieving near net-zero building design we 
implemented two driving strategies: on-site energy production and energy use 
reduction. In order to produce energy on site, we have designed a photovoltaic 
array for the roof of our building, integrating this design with the mechanical 
and structural aspects of the overall roof design. We have also included a 
combined heat and power system consisting of a group of 10 micro-turbines to 
provide energy to the building and to act as emergency power. The production 
of harmful greenhouse gas emissions from these micro-turbines has been 
mitigated through our partnership with the California Center for Algae 
Biotechnology, which will utilize the carbon emissions in the production of 
biofuel.  These two building systems combined will produce over 1.11 million 
kWhr every year – about one third of our annual building energy use of 3.33 
million kWhr. 
 

Our second strategy, energy use reduction, prompted design criteria which led 
our building to perform close to our near net-zero goal.  We aimed to minimize 
the lighting power density, hoping to end with a total building LPD of at least  
25% less than the allowable amounts provided by ASHRAE 90.1 2010. Our 
finial design has a power density which is 38.3% lower than what ASHRAE 
allows. We have also included photosensors to diminish over-lighting of spaces 
when daylight is available, and vacancy sensors to reduce the amount of energy 
used in unoccupied spaces.  By adopting these two strategies, we managed to 
reduce the amount of nonrenewable, offsite energy consumed by 350 Mission 
to less than 28% of the code-allowable baseline. 
 
While near net-zero was a main concern when creating our design, we also 
wanted to create an inviting and interesting space for the patrons. We achieved 
this through a lighting design in the lobby and a typical office floor which uses 
creative and aesthetic application of geometry to provide sufficient light levels 
based on task as well as help to produce an unconscious understanding of the 
space. The design of the lighting systems depended on, and had to integrate 
with the mechanical and structural systems. The mechanical systems in the 
plenum dictated lower ceiling heights in several spaces, eliminating pendant 
options in those areas. By choosing recessed fixtures, we needed to further 
integrate with mechanical and structural systems in the plenum to avoid any 
clashes, i.e. recess depth of a fixture colliding with or becoming too close to a 
duct or structural steel member. 
 
Further, to encourage community acceptance and excitement surrounding our 
building, while also meeting the code, we designed our building to a LEED 
Platinum level. This demonstrates our commitment to a sustainable building, 
benefitting not only the owner and tenants, but the environment and the 
community as a whole. 
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Conference Rooms  

Conference rooms often serve many different functions for an office. Each of 
these uses involves tasks which require varying light levels from dim to very 
bright. We have created a design which, when paired with Lutron’s Maestro 
controls system, can be programmed to accommodate all of these functions.  
 
The two conference rooms on each floor are located directly southwest of the 
core. To meet our structural goals, we have included two interior columns to 
reduce the spans across the open office. The location of these columns led to 
the placement of our two conference rooms (Figure Y). The partitions between 
the conference rooms and the western facing open offices are clear glass, 
similar to the perimeter offices, to let daylight into these spaces. There are 
shading devices included to mitigate any unwanted daylight during 
presentations.  

Above you can see two different scenes, one for general meetings (Figure Z) 
and one for audio visual presentations (Figure AA). Refer to Appendix F on 
page E-6 for renderings, light levels, and controls of all 4 scenes.  
 
The recessed ring of light draws the eye into the space, and encourages people 
to enter and sit around the table, increasing productivity and employee 
performance while providing an aesthetically pleasing work environment.

Floor 
Illuminance 

Table 
Illuminance Avg:Min

Vertical Illuminance 
on screen LPD 

(Footcandles) (Footcandles) (Footcandles) W/ft2 
Conference 

Room 
(meeting) 

Target 10 30 1.5 - 1.23 

Designed 11 24 1.3 - 1.57 
Conference 

Room 
(presentation) 

Target 3 5 2 3 1.23 

Designed 7 6 1.3 3 1.57 

Figure Z: Conference Room- High Figure AA: Conference Room – A/V 
presentations 

Figure Y: Conference room location 
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