Epigraph





Orientation of one's reality is to focus the lens of the soul.   E.M.Smith, M.Arch. Feb 4, 1999





Georgetown University Intercultural Center in Washington, DC 1984


300 kWp BI-PV System Installed: Solarex Corporation; US Dept of Energy Paid 50% of Costs





Million Solar Rooftops In USA By 2010 Program proposed by SEIA April 23 1997


1,000,000 Photovoltaic Rooftops EC & 3rd World By 2010 Program published Dec 1997





The Habit of Morality – Concentricity; Million Dollar Habits by Robert J. Ringer 1990








“In total, nearly 600 GW (Gigawatt) of new generating capacity may be required worldwide between 1990 and 2000, requiring an investment of around $600 billion.  In the U.S., the National Energy Strategy estimates a need for over 100 GW of new generating capacity in the 1990s and nearly 90 GW in the first decade of the next century.  Approximately 75 percent of the new power capacity in the U.S. is expected to be installed by utilities, 20 percent by independent power producers, and about 3 percent is planned to be jointly-owned.  Of the utility plants planned, 18 percent will be primarily small hydro, non-hydro renewables, multi-fuel units and several that are as-yet undetermined or unplanned.  The non-utility generators include a mix of all fuel types, except nuclear.





In the international marketplace, a need for nearly 500 GW of generating capacity is anticipated in the next 10 years (1992-2002).  Developing countries alone will require about 350 GW of capacity, with India and China accounting for over half of this increase.  If no other alternatives are made available, nearly 45 percent of the new capacity is expected to be coal-based and 36 percent will be large hydro.  Oil and gas-fired plants, including steam, combustion turbines, combined cycle, and diesels account for 13 percent of the new capacity.





In due course, solar electric technologies will routinely capture an increasing share of this huge market.  During the 1990s, solar electric technologies will be used in value-added markets where customers will benefit from their special advantages.  These markets are important – they help build the necessary experience base and help establish the infrastructure needed for the large-scale deployment of these technologies.  In addition, these value-added markets build confidence among customers that the technologies can provide reliable, cost-effective, and clean power.”








SOLAR 2000 A Collaborative Strategy Volume I 1992 Office of Solar Conversion Department of Energy








Humanity has evolved a dramatic dependency on electricity and vehicular mobility in the past one hundred years that has enhanced our existence in many ways over this Century.   The scale of electricity deployment using fossil, nuclear and large-scale hydro has however, created a growing shadow over human existence reducing quality of life for everyone imposing pollution and significant damage upon the global ecosystem.  While there is an obvious concern, the momentum of the use of these destructive fuels for electricity production appears to grow stronger, as is indicated in the SOLAR 2000 plan, despite the many warnings from science and consumer polls.  





Coal consumption doubled in the United States during the twenty years of Earth Day.  According to the 1995 Annual Energy Report from the Department of Energy, in 1975, 99.5% of the electricity consumed in the US was produced with fossil, nuclear and large-scale hydro.  In 1994, all other types of fuels represented only 0.6% of the electricity consumed by Americans.  Solar 2000 suggests this dangerous pattern of electricity deployment is the agenda for world-wide energy deployment.  It reflects far too little implementation of our new knowledge about clean energy technologies and the many advantages of demand-site generation.  Recent advances have been made in building-integrated photovoltaics (BI-PV) technology with cost reductions to $5 watt in 1990.  On March 20, 1998, two weeks before deregulation became official, the California Energy Commission initiated an incentive program for demand-site consumers to buy a self-generation system for $3 watt reducing the cost up to 50% of the original price.  December 31st,  $4 million of the $10 million allocated for the first phase of this incentive program remain and unreserved due to lack of public education and facilitation in government and construction. 





The Million Solar Rooftops In USA By 2010 Program and the 1,000,000 PV Rooftops By 2010 Program proposed by the Commission of the European Communities were both published and endorsed in 1997.  At an average of two kilowatt peak costing $5 watt, these programs for grid-connected mainstream deployment of building-integrated photovoltaics   (BI-PV) represent a minimum of $20 billion dollars of BI-PV commerce within the next ten years.  Georgetown University Intercultural Center stands a silent partner of these photovoltaic deployment strategies.  Since 1984, it has quietly and aesthetically produced over a MW of clean electricity on the average every day in the heart of a major urban landscape of the United States.  Ninety percent of the people I met who work in the building in Washington, DC during the year of 1995/1996 did not know this pretty, blue roof creates electricity.  Nothing speaks so profoundly of BI-PV as a consumer choice than to witness the Georgetown University Intercultural Center success.  With deregulation to be official nationwide by 2003, BI-PV is a proven clean energy technology for educated Americans.  In 1900, only 3% of American homes had electricity.  The scale of today's global energy industry creates a situation where transition to mainstream use of clean energy technologies is mandatory for the safety and health of humanity.  As we embark upon a new Century and the new Millennium, it is an ideal time to facilitate national commitment within the citizenry to evolve building-integrated photovoltaics (BI-PV), today, in the mainstream market.   





Eileen M. Smith, M.Arch. 
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Chronological Summary of Events & Documents Included In Instructor Workbook


Georgetown Points way for large-scale utility interaction SOLAREX CURRENT - Second Quarter





1990	Christopher Columbus Pavilion Quality Renovators designed dome structure American Quincentennial


Quality Renovators hired by community group to research 20-year delay in restoration of KC Union Station





1991	Seven Cities In Four Nations:  Historic Preservation & Development Decisions; The Architect’s Role In Conflict and Cooperation A Cross Cultural Study – Thesis for Master of Architecture completed


Pavilion 500 Mobile Museum proposal provided proclamation by Mayor Cleaver of Kansas City, Missouri


Energy found to be major issue for KC Union Station. Research discovered photovoltaics only $5 watt.





1992	ECO TECHÉ featuring Science City & Solar Solution® for Kansas City Union Station


Solar Chimney Design 50 kilowatt peak with photovoltaic rooftops on warehouse


SDC Founded To Assure Timely Mainstream Deployment of Building-Integrated Photovoltaics (BI-PV)


The Energy Policy Act was adopted by the United States Congress


	Seven Cities In Four Nations thesis accepted for publication by Preservation Press of NTHP – June 22





1993	German engineers referred me to Lt. Colonel Richard T. Headrick inventor of Solar-Voltaic Dome™ 


ECO TECHÉ for KCUS amended using Solar-Voltaic Dome™ w/seven museums including Disney Studio  


	Letter from Mayor Cleaver regarding KCUS restoration – April 2, 1993





1994	Letter from Conrad Schmidt Studios endorsing ECO TECHÉ for Kansas City Union Station – January 25 


Letter from Andy Scott, Economic Development Corporation of KC Union Station on Solar Solution™ – Feb 7


Solar Solution™ for KC’s Union Station grant application DOE Commercialization Ventures – Feb 28


Program for Renewables Technology in Office of Technical Assistance Department of Energy – Feb 28


Letter from Robert Dagenais at TEMCOR – Dome Building Contractors endorsing ECO TECHÉ – April 26


	Letter from Bill Rever Solarex to Solar Doctors SDC's Solar Solution™ for KC Union Station – April 26


Letter from Department of Energy regarding grant proposal Solar Solution™ for KCUS – August 24


	Letter from Senator John Danforth regarding clarification of DOE reply to proposal – September 26


SDC hired as exclusive global marketing agent for Solar-Voltaic Dome™ 21,000 SF BI-PV solar array 


	


The Advent of the Headrick Solar-Voltaic Dome™ Power Station (AHS-VDPS)


Opening of expanded Bartle Hall in Kansas City Exhibit with model of Solar-Voltaic Dome™  – Sept 24


News Release ECO TECHÉ: Science City & the Solar Solution™ for KC's Union Station – Sept 30


Computer & Office Systems Show at Bartle Hall Exhibit with model of Solar-Voltaic Dome™ – Oct 4 & 5


Women of Vision Conference Georgetown University Intercultural Ctr Solar-Voltaic Dome™ – Oct 9 to 12


South Chamber Business Fest: Exhibit Model Solar-Voltaic Dome™ Ward Pkwy Shop Ctr – Oct 14&15


Letter from R.Reed Whitaker, Dir National Archives Central Plains Region to Mayor Cleaver KCUS – Nov 8





1995 	ECO TECHÉ for KCUS exhibit at various libraries in Kansas City, Missouri – January through December


UPVG-SOLTECH Conference in San Antonio, Texas (AHS-VDPS) Exhibit With Model – April


Letter from Dept of Natural Resources regarding ECO TECHÉ proposal for KCUS – June 26


Letter from Dr. Heinz Ossenbrink Tech Programme Chair EC Conf (AHS-VDPS) Paper/Poster – June 22


"Women’s (Architect) vision for Union Station includes development of power station" by Susan Ferguson       


The Wednesday Magazine in Kansas City, Missouri  - September 6


Richard T. Headrick Speaks on Solar-Voltaic Dome™ Ritz Carlton on the Plaza KCMO – Sept 10


Dr. Lindmeyer co-founder of Solarex Corporation passed away – informed when called to arrange meeting 


Letter from William Rever, Product Mgr Solarex commits to assist develop Solar-Voltaic Dome™ – Oct 16


(AHS-VDPS) 13th European PV Solar Energy Conference in Nice, France – October 23 to 27th 


	Building-Integrated Photovoltaics (BI-PV) US Solar Savings Bond Program proposed by SDC  


	


1996	(AHS-VDPS) 1st Solar Electric Buildings Conference in Boston, Massachusetts – March


SDC Plans 100 Building-Rooftop Solar-Dome Power Stations By 2000 The Solar Letter pg 109 March 22


(AHS-VDPS) 4th Conference On Solar Architecture - Sir Norman Foster  in Berlin Germany – March


(AHS-VDPS) 4th Conference On Renewable Energy & Workshop in Cairo, Egypt – April 14 to 18


(AHS-VDPS) 25th IEEE Photovoltaic Specialists Conference in Washington, DC  – May 13 to 17


	100 Headrick Solar-Voltaic Dome™ Power Stations By 2000 Program


	A Three-World Powers PV Competition of Discovery & Sharing US-EC-Japan


June	World Renewable Energy Congress IV at Adam’s Mark Hotel in Denver Colorado – June 15 to 21st


	Professor A.A.M. Sayigh, Congress Chair (left), associates and Charlie Gay, Director NREL (right) photo


WREN IV Women In Sustainable Development Workshop (Notes for June 18) 


Headrick Solar-Voltaic Dome™ Power Station SDC proforma revised – July 1996


PV for your TV® Healthfood for Our Electronic Pets – letter & proposal sent to United Solar – July 


Historic Eastern Market - Educational BI-PV Demonstration proposed to Preservation & Developmt Corp – Aug 6


Senate Bill 90:  Energy resources: renewable energy resources: funding amendmt – Sept 11


Assembly Bill 1890  – Legislation on Deregulation of Energy Industry Signed Into Law – Sept 23 


	Join the Building-Integrated Photovoltaics (BI-PV) Challenge, Today 


Prosper As An Industry Leader - workshop Georgetown Intercultural Center (Notes) – October 6


	Technical Characteristics & Benefits of (AHS-VDPS) published in Technical Digest of the 


	9th Intl Photovoltaics Science & Engineering Conf (PVSEC-9) SEAGAIA Ctr Japan – Nov 11 to 16


	Letters from Lt. Colonel Richard T. Headrick  – November 9, 1996 to PVSEC & February 24, 1997 to OCAIA





1997	SDC BI-PV NewsLetter Vol 1 Issue 1 January & Vol 2 Issue 2 February (others NewsLetters website)


Mainstream Deployment of Building-Integrated Photovoltaic (BI-PV) Power Within US Energy Consumption Arena; System Economics, Market Trends Issues presented & published in proceedings 


59th American Power Conference in Chicago, Illinois – April 1 to 3rd


Million Solar Rooftops In USA By 2010 Program proposed by Solar Energy Industries Assoc. – April 23


SDC's Five Proposals for Solar '97 ASES Conference in Washington, DC – April 25 to 30th


The Millennium Dome® - A DomesDay Book for the New Millennium - Intl. Design competition


Electri-City® BI-PV Design Studio - Space Planning Schematic Presented to Fashion Island – May 


June	Million Solar Rooftops In USA By 2010 Program endorsed by President World Earth Summit+5 Denver


Sustainable Village® Responsive Land Development For Healthy Living – July        


System Design Development & Benefits of Headrick Solar-Voltaic Dome™ Power Station 


26th IEEE PV Specialists Conference in Anaheim, California – September 


1st Orange County, California Solar Winter Gala 1997-2010 Public Education Program for


Million Solar Rooftops In USA By 2010 Program News Release – October 1st


All Schools Poster Contest – held contest for Orange County Schools


Laughing Dolphin Education Foundation for BI-PV proposed


BI-PV Christmas Lights Contest proposed  


SMUD solar programs signal dawning of next age in electricity,  Sacramento Bee – Sunday Oct. 5


A New Pallet for the Scribe of Humanity by EMSmith for IF-In Focus An Architectural Review of OC


SDC Testimony California Energy Commission Renewables Technology Hearing – December 11


    	1st OC Solar Winter Gala “Where Electricity Industry Has Been And Where We Are Going …”  – December 12


	SDC Publishes Project Estimator for Cal Energy Com's BI-PV 50% Buydown Program – December 





1998	"Solar Power May Get Day in the Sun", quote H.Forest, Dir of Solarex by M. Goozner Chicago Tribune,– January 26 


Fullerton High School Student Submits Winning Solar Energy Poster, by Ralph Kennedy, Fullerton Observer – Feb 15


	Letter from Patricia Boyd Southern California Edison call center operators not trained to serve BI-PV consumers – Feb 19        


	Distributed Generation & Green Power Technical Conf Downey IEEE - Exhibit Solar-Voltaic Dome™ (June Notes) – Feb 28


	Letter from Tom Dossey SCE: call center training grid-connect & net metering – March 9


	Cal Energy Com's Emerging Renewables Buydown Program $3 Rebate Up To 50% Off began on March 20th


	“Cut utilities' power -just use your own” by Anne Mulkern Orange County Register – March 27


	Net Metering: What Is It? What States Have Net Metering?  What Does Legislature Look Like?  (Internet)


	2nd Orange County Solar Winter Gala & All Schools Poster Contest & Cal Restructuring began–April 1st


	Building-Integrated Photovoltaics (BI-PV) for Primary Energy Producers In The United States of America       (BI-PV PEP USA) workshop w/paper published in proceedings of the 60th American Power Conference April 14 to 16th 


	(AHS-VDPS) Mainstream Deployment of BI-PV In The United States Energy Arena Solar Array Configuration; Benefits, Electronics and Issues published 60th American Power Conference April 14 to 16th


Guest Lecture BI-PV for University of California at Irvine: Elements of Environmental Design – May 12


	Letter to Doug Long CPUC: Self-Generation Choice Not In Public Education Mailers On Deregulation – May 15


	Letter from Michael McNamara CPUC Office of Ratepayer Advocates proposes California Public Utilities Com.'s      President Bilas file Order for Rulemaking: Role of Utility Distribution Co. in Distributed Generation – May 28


	SDC Presentation & Testimony CEC Hearing Consumer Education Subaccount – June 3 (Commts 15)


Letter of thanks w/info on SDC BI-PV Work to Melba Slavin Dir of Women's Opportunity Center UCI – June 6


	(AHS-VDPS) Strategic Mainstream Deployment Using 0-1-10-100-1000 Approach Developed by NOVEM  PV In Buildings (1995) abstract for 14th EC PV Solar Energy Conference in Barcelona Spain  – June 30 to July 4


	Millennium Dome® BI-PV Manufacturing Museum UCI Research Park DOE grant ap. Inventions & Innovations–July 


SDC proposes Public Service Announcement featuring Georgetown University Intercultural Center to educate public on Million Solar Rooftops In USA By 2010 Program & 1,000,000 PV Rooftops In EC & 3rd World (Internet)  


	Letters from Dr. Porter SDC Founder Appointed Industry Committee Member 61st American Power Conf – July 


Economic Optimization of Building Integrated Photovoltaic Systems, by Jean Posbic & William B.Rever Solarex ASES Conf


	Letter from Peter Dryfuss, Director Million Solar Rooftops In USA By 2010 Program: Questions – September 8, 1998


SDC Response to California Energy Commission Questionnaire – October 5


SDC Comments submitted for CPUC Hearing on Consumer Protection In Deregulation – October 12


	SDC Testimony submitted for CEC Hearing on Consumer Education Subaccount  – December 7


	


1999	CEC Hearing Agenda Includes Commission Co-Sponsorship of 1st Annual Intl Colloquium on Advanced Power 


	Generation for 21st Century OC Hilton in March organized by UCI National Fuel Cell Research Ctr – Jan 6


SDC Proposes Millennium Rose Bowl Parade 2000 Float As Tribute to Million Solar Roofs Program – Jan 21


	UCI Extension Course Brochure for BI-PV Workshops February 20th and 27th to be offered again April 17th and 24th   


	          


COURSE AGENDA








Workshop Instructor:  


Eileen M. Smith, M.Arch. Founder & CEO 





SOLAR DEVELOPMENT COOPERATIVE							


Lighting the Way With Creation's Original Remedy





9:00 am to 9:15 am 





Introduction															





9:15 am to 11:30 am With Ten Minute Break At 10:30 am





BI-PV PEP USA	- Overheads and Workbook Documents	





Part I		- 	United States Electricity Industry					


Part II  	-	Evaluation Tools To Guide Industry


Part III	-	Renewal Through Sustainability					


Part IV 	-	Building-Integrated Photovoltaics





11:30 am to Noon





Dr. Jacob Brouwer, Associate Director of the National Fuel Cell Research Center


Tour of University of California at Irvine BI-PV system from United Solar Corporation  





12:00 Noon to 1:00 pm


 


Lunch Break – At Denny’s Restaurant University Market





1:00 pm to 5:00 pm With Fifteen Minute Break At 3:00 pm





Building-Integrated Photovoltaics (BI-PV) - Internet Instruction & Workbook Exercise





Part I		-	What Is Photovoltaics and How Does It Create Electricity?


Part II		-	A BI-PV System From Silicon Cell To Module To Building Material


Part III	-	Million Solar Rooftops In USA By 2010 Program & Industry Associations


Part IV	-	California Energy Commission 50% Buydown Exercise
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Federal PV Utilization Program (FPUP) $98 Million 1970-81





Solar Energy Research, Development & Demonstration Act, Public Law 93-473, 1974


Provides US option to use PV as a viable alternative energy source.





Solar Energy Research, Development & Demonstration Act, Public Law 95-590, Nov 4, 1978


10 year $1.5 Billion Dollar Program for PV Research, Development & Demonstration of PV Technology Leading to Competitive Commercial Applications; Long-term Objective:  To Produce Electricity From PV 





Public Utility Regulatory Policies Act of 1978, Public Law 95-617 November 11, 1978


Mandated Purchase of Electricity From Privately-Owned Generators at Economically Neutral Rates





Energy Policy Act of 1992 was enacted by the United States Congress 





Energy Technology Cooperation for Sustainables Economic Dev Policy Paper J.E. Gray Sept 1992





Solar Energy Research Institute, Institutional Plan FY 1990  to FY 1995 





Assembly Bill 1890  – Legislation on Restructuring of Energy Industry  – September 23, 1996


US Senate Bill 90 Implementation of AB 1890 December 18, 1996 


Senate Bill 1305 Electricity Source Disclosure Program February 28, 1997





Future Banker: Vision of Leadership In An Electronic Age; Top 25 Technology Deals Of 1998


Photovoltaic Insider's Report, Editor Richard Curry Dallas Texas 


Solar Today, American Solar Energy Society


PV 4U Connections, Photovoltaics For Utilities 


BI-PV NewsLetters from the Solar Development Cooperative January 1997 to present


http://www.geocities.com/Eureka/1905/BIPVNEWSLETTER.html





Edison, the Person Who Turned Darkness Into Light, James G. Cook President of the Thomas Alva Edison Foundation, 1993  October 21, 1879 Incandescent Lamp 


Six Steps In Edison's Reasoning and Problem-Solving Formula:


Learn To BE AWARE of your problems.


Learn to PERCEIVE and STATE your problems clearly.


Learn to EVALUATE all influencing factors accurately, qualitatively and quantitatively.


Learn to SEARCH imaginatively for all possible solutions.


Learn to DECIDE on the best, or one solution.


Learn to ACT on the solution chosen.





We must all acquire FRAMES OF REFERENCE based on accurate information in order to build value judgment with which to solve our problems.   Unless the data is correct, even the completed answer will be in error.  			


															Bon App(tite!  EMS
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BE YOUR OWN ELECTRICITY PROVIDER:


BUILDING-INTEGRATED PHOTOVOLTAICS (BI-PV)


Industrial Commercial & Residential Applications
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