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FOREWORD 

This paper on legal issues affecting the commercialization of photovoltaic systems was 
prepared by the Solar Energy Research Institute (SERI) to fulfill, in part, SERI's solar in
formation dissemination function. The paper is part of the Community and Consumer 
Branch Law Program, which is in turn part of the overall program of the Planning Appli
cations and Impacts Division. The function of the SERI Law Program is to identify and 
analyze significant legal issues affecting the development of solar technologies. 

This paper was written as part of the Law Program's 1979 Summer Law Intern Program. 
The Program provided an opportunity for law students to research and address topics re
lating to law's impact on solar energy. The 1979 Program resulted in eight papers that 
discussed primary legal issues that are, or will be, generated by the commercialization of 
solar technologies. 

The author of this paper, David Lamm, was a law student at Georgetown University 
School of Law while he was participating in the Program. He is now a second-year stu
dent at the Georgetown Law School. The Law Program is supervised by Jan G. Laitos, 
SERI Senior Legal Specialist. 

Approved for: 

Jon M. Veigel, Division Mari er \. 
Planning Applications and I~acts Division 

Robert Odland, Chief 
Community and Consumer Branch 
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SUMMARY 

Photovoltaic (PV) cells convert sunlight directly into electricity. Generally, the cost of 
today's PV systems prevents their widespread use in most commercial markets. If PV 
systems are to displace a significant amount of the fuels that are used to produce 
electric energy, the cost of generating electricity from PV systems must be competitive 
with the cost of generating electricity from conventional utility facilities. The 
Photovoltaics Research, Development and Demonstration Act of 1978 authorizes the 
Department of Energy (DOE) to establish plans for a IO-year, $1.5 billion program to 
reduce the cost of PV technologies. The DOE goals and strategies for accelerating the 
commercialization of PV systems are set forth in the Photovoltaics Program Multi-Year 
Plan (MYPP). 

The activities of the MYPP subprograms are directed toward the commercialization of 
PV technologies in four markets: international and remote, mid-term, residential and 
intermediate, and central station. These markets are expected to develop during differ
ent time periods and may require varied applications of PV technologies. International 
and remote markets require non-grid-connected PV applications. These markets are pen
etrated at current PV prices. The mid-term market for PV systems is expected to devel
op in the early 1980s. The MYPP estimates that residential and intermediate 
commercial applications will be cost competitive with utility power in 1986, if a PV 
system price goal of $1.60/W

0 
(peak watt) or $.70/WP. array cost is achieved. Finally, the 

development of advanced collector technologies may permit utilities to profitably 
augment their generation capacity with central station systems in 1990, if PV system 
prices are reduced to $1.10-$1.30/WP ($.15-.40/Wp array cost). 

The penetration of PV technologies into each MYPP market is highly dependent on PV 
system price. Accelerated PV system price reductions are likely to hasten the public use 
of PV products in each market. Because laws and regulations increase the price of PV 
products, the penetration of PV systems into the MYPP markets may be significantly de
layed. This report examines the impact of the following legal issues on the timely 
achievement of MYPP goals: solar access considerations affecting PV system use; the 
impact of building code regulations on the installation of PV systems; the effect of PV 
product guarantees on product financing and sales prices; and the obligation of utilities 
to serve PV users at favorable rates. 

Solar Access 

Every market for PV power is affected by the availability of solar access. Without sun
light, PV cells would be inefficient energy producers. Existing evidence indicates that it 
may be more difficult to require unobstructed sunlight in PV residential retrofit markets 
than in the other MYPP markets. Residential market penetration may be impeded if 
existing land-use laws do not provide adequate protection from solar obstruction. Three 
consequences may result from inadequate legal protection: (1) consumers' perceptions of 
the risk of solar obstruction may act as a psychological barrier to market development 
and discourage financial institutions from lending money to potential PV- product pur
chasers; (2) high solar easement costs may prevent PV systems from becoming cost
competitive with grid power; and (3) concentrator systems, which require even greater 
solar access than flat-plate collectors, may suffer diminished efficiency and impaired 
marketability, from even partial solar obstruction. However, solar zoning and easement 
legislation would reduce the adverse impact of these market barriers. 
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Building Codes 

Building code regulations are most likely to affect the residential and intermediate mar
kets because the residential and intermediate markets will be geared toward building ap
plications of PY technologies. Building code regulations may increase commercial readi
ness prices and thereby delay commercialization in these markets if (for safety or envi
ronmental reasons) they require that more expensive materials be used in the construc
tion of PY systems than are used in the construction of MYPP systems. However, build
ing code regulations may delay PY system commercialization even if commercial readi
ness prices are achieved in accordance with the MYPP timetable. If building officials 
are not convinced of the reliability of PY systems, or if building code regulations prohibit 
the installation of PY systems, the full benefits of PY power will not be realized by the 
public in the near future. 

To lessen the impact of building codes on the commercialization of PY technologies, DOE 
might consider planning seminars for building officials on PY product performance and 
installation specifications. The familiarization of building officials with PY technologies 
would reduce uncertainties about PY systems and enhance their widespread acceptance. 
In addition, DOE might consider developing building code standards for PY systems. Such 
standards could be issued on the basis of performance criteria currently being developed 
by the Quality Assurance and Standards Program at the Solar Energy Research Institute 
(SERI). Also, DOE might consider administering a review of state and local building code 
regulations. Regulations that might unreasonably interfere with the commercialization 
of PY technologies could be brought to the attention of appropriate state and local offi
cials for possible amendment or repeaI. 

Manufacturer and Installer Performance Guarantees 

Every MYPP market will be affected by the existence of contractual PY performance 
guarantees. Insufficient product warranties may discourage consumer purchases and in
hibit commercial financing. Alternatively, the high costs associated with adequate prod
uct guarantees may increase commercial readiness prices and impede PY market pene
tration. Because adequate contractual protection may be expensive, MYPP analysts 
should take care not to underestimate the costs associated with this balance of system 
(BOS) component. 

It would seem that, at a minimum, every contract for a commercially ready PY compo
nent. and system purchased by MYPP for demonstration or market application should in
clude some provisions to insure adequate operation. Perhaps photovoltaic performance 
and service conditions could be set by the Quality Assurance and Standards Program, in 
conjunction with representatives of PY manufacturers and installers. These contractual 
provisions could also be required to comply in full with relevant sections of the 
Magnuson-Moss Warranty Act. Such measures would help insure adequate program pro
tection from defective product performance. Finally, the Quality Assurance and Stan
dards Program could continually apprise the PY industry of product standards and their 
warranty implications. If the PY industry demonstrates that it cannot provide adequate 
product protection, then government subsidy, insurance, or warranty assurance programs 
may be necessary to reduce the product risks inherent in this government-accelerated 
industry. 
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Utility Rate and Interconnection Policies 

The fundamental MYPP objective is to reduce PY system costs to $1.60/W , so that elec
tricity generated from residential and intermediate PY market applicatioRs will be cost
competitive with electricity produced by utilities. The rate and interconnection policies 
of utilities will affect the achievement of this goal. For example, the $1.60/W com
mercial readiness price assumes that owners of 10-kW residential systems will be 1~.ble to 
sell excess electric energy produced from PY systems to a buyer willing to pay from 50-
100% of the current cost of grid power. Therefore, if utilities do not adopt favorable 
rate and interconnection policies, it may be necessary for PY systems to include storage 
facilities, which would increase PV system costs beyond the $1.60/W Q commercial readi
ness price. Furthermore, residential systems may have to be scaled aown if there are no 
ready and willing buyers for electricity generated by PY systems in excess of residential 
needs. Both the addition of storage cost and the inability to sell excess PV~enera ted 
electricity could substantially increase the $1.60/'Wp landmark price goal. 

It is likely that most utilities will decide to connect PY systems to the electric grid. The 
failure of utilities to interconnect PV systems may violate antitrust laws, state statutory 
and common law service extension requirements, and federal interconnection provisions 
such as those contained in Section 202 (and possibly Section 210) of the Public Utility 
Regulatory Policies Act of 1978 (PURP A). Each legal basis for challenging the utility 
interconnection decision could be sufficient to compel a reluctant utility to provide ser
vice interconnection for PY users. The obviously unfavorable policy of denying service to 
PY users could be considered by the courts to be more unreasonable than relatively unob
trusive rate policies that also discourage PY system use. 

It is more likely that if utilities intend to discourage the use of PY systems, they will 
adopt rate policies that impair the cost competitiveness of PY system prices. Utilities 
are afforded considerable latitude by Section 11 l(d) of PURPA to adopt unfavorable PV 
rates. It is possible that rate decisions approved by state public utility regulatory com
missions will be exempt from the operation of the antitrust laws. Further, it is possible 
that some state anti-discrimination laws will not extend adequate protection to PY 
users. Therefore, it is imperative that all PV systems qualify for regulation under 
PURP A. The provisions in Section 210 of PURP A could provide broad protection for PY 
users against the imposition of unfavorable rates charged by the utility. The timely 
achievement of the MYPP $1.60 price goal and the ultimate success of the $1.5 billion 
PV commercialization program may depend upon the rules promulgated under Section 210 
and regulation that encourages the commercialization of PY technologies. 
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SECTION 1.0 

INTRODUCTION 

Solar (or photovoltaic) cells convert sunlight directly into electricity (1). The technology 
for transforming sunlight into electrical energy has been successfully demonstrated in 
outer space [2] and remote terrestrial applications [3]. The continuing occurrence of 
large oil spills, petroleum price increases by the Organization of Petroleum Exporting 
Countries (OPEC), and nuclear generation and waste disposal accidents dramatically il
lustrates the need to accelerate widespread commercialization of PV technologies. 
However, many legal issues may impede the market penetration of PV products [4]. 

This report discusses five legal issues that may delay or prevent the· commercial utiliza
tion of PV technologies. Each legal issue may increase PV system prices and impair the 
development of the PV market. The first legal issue concerns the protection of PV sys
tems from solar access obstruction; without adequate sunlight, PV systems will not oper
ate efficiently or economically. The second legal issue is the effect of building code 
regulations on PV system use; the absence of building code regulations in some instances 
may motivate building officials to prevent installation of PV systems in residential and 
commercial buildings. The third legal issue addresses manufacturer and installer guaran
tees about PV system performance; until product performance assurances become stan
dard provisions in PV contracts, customers may be reluctant to purchase new PV prod
ucts, and lending institutions may be hesitant to finance PV system purchases [5]. 

The other two legal issues discussed in this report involve the obligation of utilities to 
connect PV systems to electric power grids [6] and provide favorable backup and buy
back rates for PV users. Both legal issues intimately affect the marketability of PV 
products. The failure of utilities to interconnect PV systems and provide favorable back
up and buy-back rates may prevent PV systems from being regarded as a cost-effective 
means of being supplied with electrical energy. Utility rate and interconnection policies 
are discussed with reference to relevant sections of state utility regulatory statutes, 
federal antitrust laws, and PU RP A [7]. 

DOE programs and strategies for accelerating the commercialization of PV systems are 
contained in the MYPP [8]. Laws and regulations that increase PV system prices or per
mit utility policies unfavorable to PV system users may delay the timely achievement of 
MYPP commercialization objectives. The five legal issues mentioned above threaten to 
increase market prices of PV systems and thereby retard the accomplishment of MYPP 
goals. This survey of legal issues is the first attempt to assess the impact of various laws 
on PV program objectives. Additional reports on these and other legal issues affecting 
MYPP commercialization objectives will be undertaken as PV systems approach commer
cial readiness. 

Section 1.1 of this report is a brief description of PV system designs and costs. Section 
2.0 examines federal legislation intended to accelerate the commercialization of PV 
technologies. Section 2.0 also discusses the specific goals and programs established in 
the MYPP to fulfill the purposes of national PV legislation. Sections 3.0 and 4.0 discuss 
legal issues affecting the timely achievement of MYPP objectives. 
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1.1 PHOTOVOLTAICS SYSTEM DESIGN AND COST 

Photovoltaic cells produced for commercial use are primarily composed of silicon, the 
second most abundant substance in the earth's crust [9]. Silicon solar cells are waferlike; 
they are oval and very lightweight [10]. Groups of silicon cells are mounted on flat sur
faces called modules [11], which may be placed in structures called arrays [12] to facili
tate installation and reduce system costs. The modularity of solar cells permits flexible 
system adaptation to electric power generation requirements [13]. For this reason, it is 
possible to use PV cells to generate power for anything from watches and stereos to 
homes, industries, and small communities. 

Aside from their modularity, the fundamental advantage of PV systems is that they are 
fueled by the sun. Sunlight is an abundant, renewable, nonpolluting, domestic re
source [14]. Solar-generated kilowatt hours (kWh) [15], unlike conventionally-generated 
kWh, will not deplete already scarce supplies of oil and gas, further pollute the air and 
water, or increase the nation's vulnerability to foreign oil embargos. In addition, because 
PVs produce electric power wherever there is sunlight, communities isolated from elec
tric utility grids can generate their own electricity for medical and educational needs, 
without being burdened by the costs associated with the transportation of electricity and 
the construction of transmission lines. However, the commercial success of various PV 
applications depends upon the production of cost-effective PV systems. A summary of 
PV cost trends is discussed in the references (16]. 

The costs associated with the direct use, storage, and installation of PV power (noninclu
sive of solar arrays) are called balance of system (BOS) expenditures [17]. BOS costs are 
at least equal to the price of PV arrays [18]. The full cost of PV systems includes PV ar
ray and BOS costs. The high cost of PV systems is a major factor that prevents their 
widespread commercial utilization [19]. To overcome this problem, Congress may appro
priate over $1.5 billion in the next 10 years for research, development, and demonstra
tion of PV energy systems [20]. 

2 
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SECTION 2.0 

GOVERNMENT-ACCELERATED PHOTOVOLTAIC COMMERCIALIZATION 

2.1 THE PHOTOVOLTAICS RESEARCH, DEVELOPMENT, AND DEMONSfRATION ACT 
OF 1978 

In the 5-year period that followed the Arab oil embargo of 1973, utility consumers in 
many states were saddled with enormous increases in retail electricity rates [21]. The 
price increases orchestrated by OPEC demonstrated the compelling need for the United 
States to begin progress toward energy self-sufficiency. The members of Congress re
solved that alternative forms of electric power generation be developed immediately to 
lessen the nation's dependence on domestic and foreign supplies of fossil fuels. The ad
vantages of solar PY power made PY an attractive candidate for congressional action. 
However, it was apparent that at present PY system costs, PY technologies would not be 
applied to offset current electric power demands. Therefore, if PY systems were to be
come a significant source of domestic electricity production, legislation for the devel
opment of PY technologies would have to embody a strategy for accelerated PY system 
price reductions. 

2.2 PY SYSfEM cosr REDUCTIONS 

Many industry advocates and government committees presented evidence to Congress 
about PY markets and options for cost reduction [2 2]. The reports indicated that com
mercial markets for PYs at current prices were quite small [23]. Photovoltaic market 
analysts were not confident that two- or even three-fold solar cell price reductions would 
substantially stimulate PV demand [24]. Market uncertainty was compounded by a lack 
of studies concerning the nature of intermediate PV markets [25]. Many PV corporations 
hoped to increase cell efficiencies [26] and decrease solar cell costs through research and 
development of candidate cell materials and concentrator cell applications [27]. Al
though one study contended that significant cost reductions could be achieved through 
automation [28], the procedures for manufacturing solar cells were characterized as 
labor intensive [29]. Two factors discouraged automation of solar cell production. First, 
executives of PY industries were reluctant to invest capital for automation if a PV mar
ket was not reasonably certain. Many executives expressed doubt that profitable PV 
markets could exist at au to mated cell prices [30). Second, because solar cells were un
dergoing extensive improvement and modification, there was a substantial risk that ma
chinery purchased for automatic cell production would become obsolete before invest
ment costs could be recovered (31]. Therefore, although existing evidence indicated that 
PV system costs could be reduced by tax incentives directed toward PV manufacturers, 
major technological breakthroughs in solar cell composition and design, and guaranteed 
PY markets (32], substantial and immediate PY cost reductions most likely would not be 
forthcoming in the absence of these motivating events. 

The presentation of this and other market information strongly affected the development 
of federal PV legislation. The key evidence presented to Congress included the following 
conclusions: 

• Significant domestic market development would not be possible unless PV system 
costs were competitive with rates charged by utilities [33]. 
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• While solar cells of composed silicon were technically and commercially f easi
ble [34], system cost reductions to utility rate levels would require automation 
and associated economies of scale (35]. 

• An intermediate market for conventional solar silicon cells would be necessary to 
attract industry investment in automation capital (36]. 

• The existence of a substantial intermediate market was not demonstrated empir
ically (37]; however, small villages located near the sunbelt in foreign countries 
have intermediate market potential (38]. 

• Industry was reluctant to invest in capital for large-scale manufacturing plants 
because of risks associated with market inadequacy and rapid capital obsoles
cence (39]. 

• Many candidate solar cells had a greater potential than solar silicon cells for high 
conversion efficiency and cost economy (40]. 

Thus, strategy for the cost reduction and commercialization of solar PY power had to be 
flexible. Exclusive development of silicon solar cell production was undesirable because 
small intermediate markets might prevent economies of scale and delay PY system cost 
reductions. In addition, financial incentives for cell manufacturers to stimulate cell pro
duction would not be effective if the existence of a market for their product was not 
certain (41]. Alternately, if primary reliance was placed on the development of advanced 
cell materials and processes, PY system cost reduction would be dependent on technolog
ical breakthroughs and might be postponed indefinitely. 

2.3 LEGISLATIVE SOLUTIONS 

The recognition of the need for photovoltaic power and the desirability of accelerating 
its widespread commercialization led to the passage of the Photovoltaics Research, De
velopment and Demonstration Act of 1978 [42]. The act contemplates the establishment 
of a 10-year, $1.5 billion program for the aggressive research, development, and demon
stration of PY energy systems (43]. The long-term objective of these expenditures is to 
"produce electricity from PY systems (that is) cost competitive with utility generated 
electricity from conventional sources" (44]. In order to meet this objective, the act au
thorizes federal assistance for purchases of PY systems (45]; competitive bidding proce
dures for federal purchases of PY cells and system components [46]; the creation of test
ing procedures and performance criteria for PY systems (47]; studies and investigations 
concerning PY market, legal, and institutional issues [48]; and a program to facilitate the 
expanded use of PY systems in other nations [49]. 

Embodied in this act is a blueprint for a comprehensive and flexible PY commercializa
tion program. Market studies will provide industry and government with valuable infor
mation about the size and composition of intermediate market demand. Federal assis
tance for PY system purchases, federal solar cell purchases, and the PY program will also 
assist the development of intermediate- and long-term markets. Competitive bidding 
procedures should provide industry with additional incentives for PY system reductions. 
The simultaneous funding of advanced research and development of PY technologies will 
enhance the potential for breakthroughs and consequent price reductions. The projected 
expenditure of $1.5 billion and a 10-year program commitment are, perhaps, the most 
important commercialization incentives. The magnitude of this legislation shows that 
there can be no doubt as to the government's committment to the commercialization of 
PY energy systems. 
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2.4 THE PHOTOVOLTAICS PROGRAM MULTI-YEAR PLAN 

The Photovoltaics Research, Development and Demonstration Act of 1978 directs the 
Secretary of DOE to establish such "research, development and demonstration programs 
as may be necessary to meet the objectives of the Act" [50]. This mandate grants the 
Secretary considerable discretion in organizing and selecting PV programs. DOE com
mercialization strategy and programs for the achievement of the objectives of the act 
are contained in the MYPP [51]. The central PV program strategy is to achieve major PV 
system cost reductions through the "aggressive pursuit of advanced research and techno
logical development (and) to accelerate the transfer of PV system technology to the 
marketplace through real world testing" [52]. 

Six subprograms and numerous subprogram goals are established in the MYPP. Each sub
program will specialize in various activities relating to the commercialization of PV 
technologies. For instance, one subprogram focuses on the development of advanced cell 
technologies that promise to perform at superior conversion efficiencies and yield low 
cost methods of production. Other subprograms are directed towards the refinement and 
cost reduction of technically demonstrated PV systems and components, the performance 
of laboratory and real world experiments testing the technical feasibility of other PV 
components and systems, PV system demonstration programs, and market studies of cur
rent and projected demand for various PV technologies. A more thorough description of 
each subprogram is found in Ref. 53. 

2.4.l Market Goals and Achievement Dates Established in MYPP 

The activities of the MYPP subprograms are directed toward the commercialization of 
PV technologies in four PV market classifications: international and remote, mid-term, 
residential and intermediate, and central station. These markets are expected to develop 
during different time periods and may require varied applications of PY technologies. 
The pen-etration of PY technologies into each market is highly dependent on PY system 
price. Accelerated PY system price reductions are likely to hasten the commercial use 
of PY products in each PY market. To the extent that laws and regulations increase the 
price of PY technologies, the penetration of PY systems into the four markets may be 
significantly delayed. The following section briefly describes the PY system applications, 
price goals, and achievement dates established in MYPP for each of the four PY markets 
[54]. Key landmarks for each market not noted in the text are referenced at the end of 
each MYPP market discussion [55]. The impact of the legal issues discussed in this paper 
on the timely achievement of MYPP market goals is highlighted here and elaborated upon 
in subsequent sections. 

2.4.2 International, Remote, and Mid-Term Markets 

A wide variety of PY applications can be utilized in remote areas where it is not econom
ical to connect PV systems to utility power lines [56]. While the existence of a wide
spread electric utility grid limits the domestic demand for PY power in remote areas of 
this country, there is a potentially large market for PY products at current prices in for
eign countries where electric grids are less pervasive. 

In the early 1980s, the domestic demand for PY systems may increase as PY system costs 
drop to $6-13/WD [57] ($2.00/Wp array cost) [58]. A large portion of this mid-term mar
ket for PY systems is likely to De devoted to remote PY system applications because the 
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cost of PY-generated electricity will be far too high to compete with rates charged by 
utilities. The development of the remote, international, and mid-term markets will gen
erate PV system operational experience for industry and consumers and will provide 
manufacturers with market incentives for cost reduction through automation (59]. 

The commercialization of PV products in the previously mentioned markets is likely to be 
enhanced by the existence of product warranties or service contracts. Adequate product 
performance guarantees may encourage customers to purchase rather expensive and 
novel PV products, and may induce banks and other lending institutions to finance the 
sale of PV products. However, the provision of adequate product and installation warran
ties and service contracts may tend to increase PV product prices as much as 15% above 
all other production costs. Nevertheless, the MYPP should require that PV systems and 
components for experimental and real world applications be adequately guaranteed 
against product malfunction. 

It is possible that some mid-term PV market products will be installed in buildings. Until 
PV building systems are approved by national testing laboratories or are regulated by 
building code provisions, building officials may be able to prevent PV system installation 
or may order PV system proponents to finance expensive experiments that would substan
tiate the safety of PV products. In addition, existing building code regulations may re
strict roof area available for PV system use, and thereby limit the cost- effectiveness of 
PV building systems. 

2.4.3 Residential and Intermediate Markets 

The primary MYPP goal is to develop PV residential and commercial systems that gener
ate electricity which is cost competitive with electricity generated by conventional util
ity facilities (60]. Once this goal is achieved, it will be possible for PV systems to dis
place a significant amount of fossil fuels used to generate the bulk of this nation's elec
tricity (61]. Market penetration is expected to occur in 1986, at PV system prices of 
$1.60/W ($.70/W array cost) [62]. Potential end-use applications in these markets in
clude gr!fd-connec~ed single-family residences, commercial, institutional, and on-site in
dustrial systems (63]. It is likely that PV systems in these markets will not include ex
pensive storage equipment, and, therefore, will be dependent on utility connections for 
backup and surplus sale of electricity (64]. 

Every legal issue discussed in this report may affect the penetration of PV systems in 
residential and intermediate markets. If cites and localities do not adopt shade control 
or solar zoning legislation, total PV system costs may be increased because residential 
PV system owners may have to purchase solar easements from their neighbors. The im
pact of building code regulations will be especially acute in the residential and interme
diate markets, because most of the PV market applications are designed for use in build
ings. Similarly, the existence of adequate product performance guarantees for PV sys
tem applications may significantly affect system prices and lending decisions of financial 
institutions. 

The rate and interconnection policies adopted by utilities will affect the commercializa
tion of residential and intermediate PV market applications. Non-grid-connected PV sys
tems may not be able to generate the continuous supply of electricity that is required by 
most electric power consumers. Unfavorable rate policies may prevent the price of PV
produced electricity from successfully competing with electricity rates charged by 
utilities. Both policies may increase PV system costs and threaten to delay MYPP com
mercialization objectives. 
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2.4.4 Central Station Markets 

It may eventually become profitable for electric utilities to augment their generation 
capacity with solar PV power systems. However, significant price reductions in solar cell 
production will be necessary before central station systems can be economical for utility 
use. The MYPP predicts central station market penetration by 1990 at system prices of 
$1.10-1.30/Wp ($.15-.40/Wp array cost) [65]. It most likely will be necessary to use ad
vanced colle<rtor technologies to achieve PV system prices as low as $1.10/Wp [66]. 

The viability of central station PV applications will be influenced by a number of legal is
sues. The laws and regulations controlling the right of utilities to buy, sell, and lease PV 
systems are likely to affect central station markets [67]. Unfortunately, time did not 
permit the full exploration of this and other legal issues affecting central station PV sys
tem applications [68]. Further investigation of legal issues affecting this market is 
recommended. 
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SECTION 3.0 

LEGAL ISSUES AFFECTING MULTIPLE MYPP MARKETS 

There is a broad range of laws directly affecting the commercialization of every solar 
technology [69]. This section addresses three legal issues that could delay PV commer
cialization in more than one of the four projected MYPP markets [70]. These legal con
cerns are solar access, building code regulations, and PV product performance guaran
tees. Solar acces.5 considerations affect all MYPP market applications because PV sys
tems require direct sunlight for economic power generation. It is also apparent that 
every MYPP market application will be affected by the existence of adequate PV product 
performance guarantees. Product guarantees may affect product financing and consumer 
purchasing preferences. Although remote and international market- applications do not 
generally include PV building systems, some mid-term market and virtually all residential 
and intermediate market applications will be aided by the promulgation of PV building 
code and certification regulations. This section focuses on aspects of each legal issue 
that uniquely relate to PV system operation and MYPP objectives. 

3.1 SOLAR ACCESS 

Solar access conflicts arise when two or more individuals compete for the exclusive use 
and enjoyment of sunlight. Courts in this country have not been willing to imply a com
mon law right to light [71]. Absent a private agreement [72], subdivision regulation [73], 
or public zoning ordinance [7 4], the solar user's right to direct sunlight depends on the 
cooperation of his or her surrounding neighbors. There is very little empirical evidence 
confirming the assumption that solar acces.5 conflicts will increase proportionately with 
solar use. The results of recent studies indicate that existing land- use regulations may 
adequately protect solar users from solar obstructions [75]. 

A number of states have recently enacted legislation to protect solar system access to 
sunlight [76]. A few states have passed enabling acts for local solar acces.5 regulation. 
Other state laws facilitate the creation, recordation, and conveyance of voluntary solar 
easements [77]. In a small group of states, solar system obstructions are prohibited dur
ing specific daytime hours [78]. The only national solar access legislation presented in 
Congres.5 was never reported out of committee [79]. 

Comprehensive solar zoning is probably the most effective method of allocating solar 
space [80]. Solar zoning techniques will lessen the need for purchasing solar easements 
and will employ rational planning methods to maximize the public benefits of solar space 
[81] utilization [8 2]. The existence of a rational zoning plan also reduces the likelihood 
that courts will overturn solar legislation that is claimed to violate the equal protection 
clause of the 14th Amendment, or that requires the payment of comP,ensation under the 
5th Amendment [83]. However, the results of one study of a 40-mi2 area in west San 
Fernando Valley, Calif. suggest that solar zoning may not be necessary in some areas 
[84]. Satellite photographs and information processing techniques were used to assess the 
potential rooftop available for PY system application. It was concluded that "over 120 
percent of existing power demands could be met by generating electricity from PY sys
tems located on roof tops within the 40 square mile area" [85]. 

'This experimental result indicates that cities in sun-rich regions may have sufficient ag
gregrate rooftop potential to support PY power generation. However, the availability of 
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solar space in residential areas is quite small. As much as 95% of residential rooftops 
may not be suitable for PV system use [86]. Small lot sizes, low level housing, lush vege
tation, and north facing roofs may account for the small residential PV power potential. 
Trees, shrubs, and new construction will continue to threaten to obstruct residential solar 
space. For this reason, homeowners with adequate roof ·orientation and unobstructed 
solar space will desire legal protection if they choose to install PV systems. If public or 
private solar zoning is not in force, homeowners may enter into solar easement agree
ments to protect solar system access. 

3.1.1 Solar Access Considerations for PV Systems 

The commercial viability of PV energy systems is highly dependent on an abundant supply 
of unobstructed sunlight. In some respects, PV system use intensifies solar access prob
lems. For instance, PV users are likely to suffer greater economic hardship from solar 
obstruction than solar heating and cooling (SHAC) users because PV systems are compar
atively more expensive. In addition, PV concentrator system users require more solar 
space than conventional SHAC users because concentration systems track the path of the 
sun across the sky [87]. Intensified price and space requirements for PV systems may 
prevent the acquisition of solar easements and discourage system use. While the risk of 
not acquiring an easement becomes more compelling as solar system prices increase, the 
ease of securing adequate access protection diminishes with the intensified need for solar 
system space. Expensive solar easement costs could impair the marketability of margin
ally cost-competitive PV systems. 

The enactment of state solar access legislation will help relieve PV users from solar ac
cess obstructions. However, legislation protecting the access of "Solar Energy Systems" 
[88] (SES) must include solar PV applications in SES definitions. Photovoltaic systems 
without tracking mechanisms have no moving parts and do not have many features in 
common with passive solar systems. Therefore, SES definitions that include only active 
and passive solar uses may not adequately protect PV systems. Solar access legislation 
will encourage PV system use only if it provides unambiguous protection for solar users 
[89]. 

A few states have adopted laws that prevent solar obstruction during mid-morning and 
mid-afternoon hours [90). The operation of concentrator PV systems may be adversely 
affected by these laws. Photovoltaic concentrator units are designed to track the sun's 
path from dawn to dusk. Without a direct supply of sunlight these systems will not oper
ate effectively. State laws that protect the flow of sunlight for only a few hours each 
day may substantially reduce concentrator electric generation capabilities [91]. The 
need to protect PV concentrator systems will increase when they become cost competi
tive in commercial markets. At that time, it may be appropriate to extend legislative 
protection. 

3.1.2 The Impact of Solar Access Laws on MYPP Landmarks 

Every market for PV power is affected by the availability of solar access. Without sun
light, PV cells would be inefficient energy producers. However, the penetration into 
most commercial markets is not likely to be limited by the existence of access prob
lems. In remote and mid-term markets, PV systems tend to be located far from man
made obstructions [921. Intermediate market applications such as schools and industries 
often will be buffered by parking lots and extensive landscaping. Photovoltaic systems in 
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this market probably will be situated in areas where access will be assured [93]. Central 
station PV systems need to be located on very large, spacious parcels of land. The avail
ability of solar access will not prevent PV central market penetration, but it will force 
central station PV system users to locate far from potential solar space encroachments. 

In residential markets, there is less direct sunlight and the potential for obstruction is 
greater than in other markets. Although vegetation growth obstruction may be a princi
ple solar access barrier in residential PV retrofit markets, careful subdivision planning 
and solar zoning may greatly reduce such impediments to new solar home markets. Pen
etration into the residential and intermediate market by 1986 at a PV system price of 
$1.60/W

0 
may be hindered if existing land-use laws do not provide adequate protection 

from obstruction. Three consequences of inadequate legal protection may arrest market 
development: (1) consumer perceptions of inadequate legal protection for a substantial 
solar investment may act as a psychological barrier to residential market development 
and discourage financial institutions from lending to potential PV owners; (2) high solar 
easement costs may prevent PV systems from becoming cost competitive with grid power 
[94]; and (3) solar space requirements of PV concentrator systems that are more intensive 
than the access needs of flat-plate collectors may require more solar access protection 
than is afforded by existing laws. Partial concentrator system obstruction from sunlight 
may diminish system efficiency and impair marketability. 

Solar zoning and solar easement legislation will reduce the adverse impact of these mar
ket barriers. The definition and protection of solar space will inspire the confidence and 
market participation of potential solar users. The specific needs of PV systems should 
not be overlooked. Review and amendment of state solar legislation will help provide 
adequate PV system protection from solar obstruction [95]. 

3.2 THE NEED FOR PV TECHNOLOGY PERFORMANCE STANDARDS 

Evaluation of a technology commences with the development of standards. Standards are 
operational definitions used to assess materials, products, and systems (96]. Standard 
definitions enable discussion of a technology. Standard test methodologies allow for con
trolled observation of a technology. The attainment of consistent test results permits 
description and quantification of stipulated technology characteristics. Technology ex
pectations are generated from the proliferation of constant test results. Technology per
formance includes design, safety, and reliability and is essential to the development of 
building codes and product warranties [97]. Without performance verification (i.e., test 
standards), manufacturers would not possess an important uniform reference by which 
product guarantees could be created and made available to consumers. Building officials 
would be at a similar loss to promulgate regulations for products with unfamiliar perfor
mance characteristics. 

Most grid-competitive PV technologies and test methods for technology evaluation are 
currently being developed at various national research laboratories [98]. The primary ob
stacle to the immediate development of PV building codes and manufacturer product 
guarantees is the unavailability of reliable and accepted PV technology standards (99]. A 
comprehensive quality assurance program at the Solar Energy Research Institute is ac
celerating the formulation of PV technology standards [l 00]. The rate of accelerated PV 
standards development will significantly affect the reduction in magnitude of building 
code and warranty commercialization barriers [10 l]. 
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3.3 BUILDING CODES 

The construction, maintenance, and repair of buildings is regulated by building codes 
[102]. Building codes are typically supplemented with plumbing, mechanical, fire safety, 
and electrical provisions [103]. The constitutional authority to regulate buildings is de
rived from the state's police power to protect the health, safety, and welfare of its citi
zens [104]. While a handful of state-wide building codes have been enacted, most states 
have chosen to delegate building code authority to localities [105]. Thousands of differ
ing codes have been enacted by localities. However, the majority of local codes are 
likely to be modified enactments of one of three model codes: (1) the Basic Building 
Code of the Code Administrators (BOAC); (2) the Uniform Building Code of the Interna
tional Conference of Building Officials (ICBO); and (3) the Standard Building Code of the 
Southern Building Conference Code (SBCC) [l 06]. These model codes will be used in this 
section to assess the national impact of building regulations on PY system commerciali
zation and MYPP landmarks. 

The three model codes contain performance and material standards for building struc
tures and components [l 07]. Each code authorizes a building official to insure compli
ance with building standards. The building official determines whether building elements 
[l 08] may be used if they are not regulated by the code [l 09]. If a building element is 
certified by a national testing laboratory, the building official will often grant a building 
permit, even if the component or material is not directly regulated by a specific code 
provision [llO]. If an unregulated building element is not authorized by a national testing 
laboratory, it is considerably less likely to receive approval for use from a building offi
cial. Factors affecting the building officials' permit decision include: building element 
health and safety implications, manufacturer warranty information, building official fa
miliarity with proposed building materials or components, the comparative utility of ex
isting and proposed building elements, and the existence of evidence that influences the 
performance of the proposed building material or component. Building officials are not 
likely to permit the installation and use of novel, untested, or uncertified 
technologies [111] • 

3.3.1 Building Official Permit Discretion Affecting PY System Use 

There currently are no model code provisions for the installation and use of photovoltaic 
systems (112]. Nevertheless, many PY system components including storage batteries, 
wiring, and power conditioning equipment are certified by national testing laboratories 
and are commonly used in residential and commercial buildings [113]. The predominant 
reservations of building officials will be directed toward the performance of solar cells 
and the optimum mix of PY system components. Neither solar cells nor PY systems are 
certified by a national testing laboratory for building use. Until such certification is ob
tained, building officials may not be willing to certify the utilization of PY building 
systems. 

The electricity generated from PY systems will be used in buildings for a number of ap
plications including air heating and cooling, food refrigeration, and mechanical appliance 
operation. Building officials may reasonably conclude that the malfunction of a PV sys
tem may adversely affect the potential user's health and safety. Without a strong guar
antee of PY system reliability from a national laboratory or a manufacturer's warranty, 
building officials may deem it necessary to prohibit the operation of PY systems. 
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Photovoltaic system safety uncertainties can be mitigated by connecting building elec
trical systems with electric utility grid power. If PY system failure should occur, the 
presence of a grid connection would insure a continuous supply of electrical power. 
However, both the utilities and PY system users may not desire to effectuate the grid 
connection. Photovoltaic system users may desire to be autonomous from utilities be
cause of high costs associated with transmission line construction and high rates charged 
for small quantities of energy consumption. On the other hand, utilities may favor the 
development of autonomous PY systems to avoid load management uncertainty and ex
pensive peak load capital construction [114]. Although electric utilities and PY system 
users may occasionally prefer autonomous systems, building officials may sometimes 
prevent non-grid-connected PY system use, until sufficient guarantees of reliable PY sys
tem performance are obtained. 

Photovoltaic systems are novel, relatively untested, uncertified, costly building compo
nents. Although PY systems may have to maintain an operating life of 20 or 30 years to 
be cost-competitive with grid power [115], some PY manufacturers do not warrant their 
products for more than one year [ll6]. If PY system performance is not adequately dem
onstrated or guaranteed, building officials may feel justified in withholding permission 
for installation even if the systems are connected to grid facilities (117]. 

3.3.2 Model Code Barriers to PV System Use 

The model codes authorize building officials to require that the proponent of an unregu
lated building material or component conduct tests to demonstrate the adequacy of the 
proposed building element [118]. The building official may reject or accept the proposal 
on the basis of these test results. However, PY system testing is bound to be expensive 
and time consuming. The prospect of costly test demonstrations is likely to be a suffi
cient barrier in itself to widespread PY system commercialization in buildings (119]. 

Although there are no model code provisions that regulate PY system use, there are some 
regulations that discourage the generation of electricity from PY systems. For instance, 
the Standard Building Code requires that building height be measured to the top of the 
highest roof structure if the aggregate area of all roof structures is greater than one
third of the roof area [120]. The existence of this provision may prevent PY system 
retrofit of buildings already at maximum height levels. In addition, the Uniform Building 
Code limits roof structures to one-third of the supporting roof [12 l], and the Basic Build
ing Code limits roof overhang to three and one-half feet [122}. These regulations can 
significantly limit PY system area, impair electric power generation capacity, and reduce 
system value. A review of regulations that prevent installation or reduce the value of PY 
systems is an important first step towards the elimination of PY building code barriers. 

3.3.3 The Impact of Building Codes on MYPP Landmarks 

The residential and intermediate markets will be geared toward PY system building uses 
and are most likely to be affected by building code regulations. Although commercial 
readiness prices in each of these markets may be affected by unfavorable building code 
regulations [123], regulatory building barriers may delay PY system commercialization 
even if price goals are achieved in accordance with the MYPP timetable. If building of
ficials are not convinced of the reliability of PY systems or if building code regulations 
prohibit PY system installation, the benefits of PV power will not be realized by the pub
lic in the near future. However, building code barriers can be greatly reduced in the next 
six years. 
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The development of building code standards is probably the surest method of eliminating 
potential building code barriers to the widespread commercialization of PY technolo
gies. The Quality Assurance and Standards Program at the Solar Energy Research Insti
tute (SERI) is responsible for the development of test methodologies and performance 
criteria that will eventually be used to promote and formulate PY consensus standards 
and to certify real world PY system applications in third party certification programs 
[124]. The SERI Quality Assurance and Standards Program is also reviewing PY system 
field performance with respect to the MYPP Tests and Applications subprograms. Evi
dence of system performance will be used to verify test methodology. Verification of 
test methods will provide the necessary quality control on the technical adequacy and 
applicability of testing standards and will affect PY model building code organizations 
and national testing laboratories [125]. Accelerated development of model PY system 
building code standards and PY system certification would greatly reduce the impact of 
building code barriers. · 

Other means by which potential building code barriers to the commercialization of PY 
technologies could be overcome could include DOE-coordinated seminars for building of
ficials on PY product performance and installation specifications. The familiarization of 
building officials with PY technologies would greatly reduce uncertainty about PY sys
tems. In addition, there could be a DOE-administered review of state and local building 
code regulations. Regulations that might unreasonably interfere with the commerciali
zation of PV systems could be brought to the attention of appropriate state and local of
ficials for possible amendment or repeal. 

3.4 MANUFACTURER AND INSTALLER PY PERFORMANCE GUARANTEES 

Consumers are often skeptical of representations made about new products by manufac
turers and installers. This skepticism is reinforced by the legal tradition of caveat 
emptor, requiring buyers to assume responsibility for the consequences of their invest
ment [126], by knowledge of unscrupulous entrepreneurship, and high insolvency rates 
among burgeoning industries. For these and countless other reasons, novel and expensive 
products manufactured by new industries are often perceived by consumers as a risk of 
wasted investment. 

Consumers frequently borrow money to finance the purchase of expensive products. 
Commercial banks and savings and loans organizations often provide consumers with suf
ficient funds to complete financial transactions. Because the products desired by con
sumers are used as collateral for loans, lending institutions are very concerned about 
such products' value and reliability. Novel products possess the risk of malfunction that 
may cause them to become worthless collateral [127]. 

One method of consumer protection that facilitates consumer acceptance of new prod
ucts and encourages financial institutions to assist cash- poor consumers in purchasing 
such products is to guarantee that the products will perform in accordance with prior 
representations and reasonable commercial expectations. Product guarantees contained 
in an agreement separate from the product sale contract that involve the maintenance 
and performance of the product may be called service contracts; when contained in the 
original contract of sale, they may be called warranties. Express warranties are com
municated directly from the seller to the buyer, either verbally or in writing [ 128]. If a 
consumer does not receive an express warranty and it is reasonable to assume that a 
guarantee should have been made, the court may imply the existence of a warranty. 
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3.4.1 Express Written Warranties-The Magnuson-Moss Warranty Act (129] 

Every manufacturer, supplier, or distributor that warrants a consumer product in writing 
is subject to. regulation under the Magnuson-Moss Warranty Act [130]. The act imposes 
three basic requirements on warrantors. First, the terms and conditions of written war
ranties for consumer products must be fully disclosed in simple language (131]. Second, 
every written warranty for a consumer product must be designated to be of either full or 
limited duration (132]. Full warranties must meet federal minimum standards established 
in the act, including: a remedy within a reasonable time without charge, no duration lim
itation on implied warranties, and reasonable refund provisions for defective products 
[133]. Warranties that do not meet these federal minimum standards must be conspicu
ously designated as limited [1341. Third, no written warranty for a consumer product 
may disclaim or modify any implied warranty made with respect to that product, unless 
the duration of the implied warranty is limited to the written warranty's duration (135]. 
The act also specifies enforcement provisions to ensure compliance with these legislative 
regulations [136]. 

The protection afforded by the act extends primarily to purchasers of consumer products 
[137]. A consumer product is defined as "any tangible personal property •.. normally 
used for personal, family or household purposes • • . (regardless of) whether it is so 
attached or installed" [138]. Without question, the act applies to noncommercial pur
chases of PV retrofit equipment. Photovoltaic systems are tangible and it is not relevant 
for purposes of this act that they may become "attached" property after installation. 
The status of PV systems that are purchased as integrated components in a new solar 
home is les.5 distinct. 

A Federal Trade Commission (FTC) advisory opinion appears to suggest that at least part 
of a PV system in a solar PV home is a consumer product. The agency has determined 
that PV system components such as boilers, air conditioners, space heaters, and central 
vacuum systems are consumer products because they have an individual function [139]. 
Thus, PV system arrays that are fully integrated into the roofs of new homes may be con
sidered consumer products because their distinct function is to produce electricity. 
However, the agency has also determined that certain items including wiring, electric 
panel boxes, and light fixtures do not have separate functions and are not consumer prod
ucts (140]. Therefore, even though wiring and power conditioning of a PV product may be 
manufactured and installed by one company, only the PV array warranty may be required 
by the act. 

The separate function test applied by the commission does not provide a definitive 
answer to the issue of PV system coverage [141]. If fully integrated PV systems are con
sidered more like light fixtures than furnaces, no warranty projection is forthcoming 
from the act. Other interpretations of the opinion could warrant partial or complete PV 
system coverage. An administrative ruling on the extent of PV product coverage will 
most effectively resolve this issue. Absent this ruling, the question of PV product cover
age remains academic. 

One class of consumers not regulated by the act is business consumers. Consumer prod
ucts must be sold to private persons, families, or households [1421. Products sold to busi
nesses are not products sold to private persons, families, or households and, therefore, 
are not consumer products. Although at least one state has extened Magnuson-Moss war
ranty protection to commercial enterprises [143], in the absence of state legislation to 
the contrary, written warranties for PV products sold to businesses are not regulated by 
this legislation [144]. 
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3.4.2 Implied and Express Warranties-The Uniform Commercial Code 

The Uniform Commercial Code (U.C.C.) is a compilation of model provisions concerning 
the law of sales [145]. Every state, except Louisiana, has adopted (with modifications) 
the U.C.C. [146]. The implied warranties of merchantability and fitness lie at the heart 
of U.C.C. warranty provisions. "A warranty that goods shall be merchantable is implied 
in the contract for their sale if the seller is a merchant with respect to goods of that 
kind" (147]. Merchantable goods must suit the purpose for which they were bought [148]. 

The code establishes an implied warranty of fitness "where the seller at the time of con
tracting has reason to know any particular purpose for which goods are required and the 
buyer is relying on the sellers skill or judgment to select or furnish suitable 
goods11 [149]. Both these provisions offer warranty protection to consumers despite the 
failure of the seller to off er such assurance. However, in certain circumstances, the 
model U .c.c. permits the seller to limit or eliminate various implied warranties [150]. 

Section 316 of the U.C.C. provides that 11implied warranties can be excluded or modified 
by (1) course of dealing, (2) course of performance, (3) usage in trade," or language that 
makes it plain that there are no implied warranties such as "as is" or "with all faults" 
[151]. In addition, when the buyer, before entering into a contract, fully examines or 
refuses to examine goods or the sample or model, "there is no implied warranty with re
gard to defects which an examination ought ••. to have revealed to him" [152]. In order 
"to exclude or modify the implied warranty of merchantability," the language must men
tion merchantability and, if in writing, must be conspicuous [153]. Exclusion or modifica
tion of the implied warranty of fitness must be in writing and must be conspicuous 
[1541. Nevertheless, most states have modified or eliminated Section 316 of the 
U.C.C.. State legislation diminishes a seller's authority to alter implied warranties de
signed to protect the buyer [155]. 

Express warranties to purchasers are created when promises, descriptions, samples, or 
models become part of the basis of the bargain. The code requires that the goods con
form to warranties made by the seller [156]. Express warranties do not include mere puf
fing or sales talk [157], although the distinction between concrete promises and puffing is 
often ambiguous. 

The warranties in the U.C.C. derive from the sale of commercial goods. Commercial 
goods are products "that are movable at the time of identification to the contract of 
sale" [158]. U.C.C. warranty provisions should apply directly to contracts for the pur
chase of PV retrofit equipment. Photovoltaic retrofit systems are goods that are mov
able at the time of sale [159]. However, the purchase of PV products that are fully inte
grated into nonmovable structures (such as PV roof shingles installed in new homes) may 
not involve a sale of commercial goods to which the provisions of the U.C.C. would apply 
(160]. Therefore, it is possible that warranty protection for purchases of PV products in
tegrated within stationary buildings may not be derived from the U.C.C. [161]. 

3.4.3 The Impact of U.C.C. and Magnuson-MOS'S Warranty Provisions on PV Warranties 

The Magnuson-Moss Warranty Act requires that all terms and conditions of warranties 
for PV consumer products be completely disclosed in simple language [162]. Although the 
act prohibits written limitations of implied warranties [163], the existence of implied 
warranty provisions is largely defined by state judicial and legislative U.C.C. interpreta
tions [164]. Thus, Magnuson-Moss protection of state-implied warranties is only as 
effective as state interpretation of implied warranty laws. 
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State UCCs may afford substantial warranty protection to purchasers of PV goods. If the 
implied warranties of fitness and merchantability are not disclaimed or prohibited from 
modification, then, at a minimum, courts will have authority to require that PV goods be 
fit for the ordinary purpose for which they are bought [165]. The specific warranty re
quirements mandated by the U.C.C. are a subject for judicial definition. Expensive PV 
systems that are purchased for reliable and economical power supplies are likely to in
spire judges to require comprehensive warranty protection for the consumer. Ultimately, 
court decisions favoring consumers may discourage the use of unreasonable warranties 
and motivate industry to improve PV warranty standards. 

Nevertheless, the value of federal and state warranty protection is questionable. Litiga
tion to substantiate the existence of warranties will be risky, time consuming, expensive, 
and may injure the PV industry reputation and its products. Most consumers would rather 
buy a reliable product than a successful lawsuit. Tarnished industry reputation and ex
tensive consumer warranty litigation may seriously impair PV market development. 

Aside from warranties implied by law, the U.C.C. and the Magnuson-Moss Warranty Act 
do not authorize courts to require manufacturers and installers to include performance, 
reliability, and design conditions in warranties. These laws are designed to prevent con
sumers from being deceived by warranties. However, warranties will not necessarily 
provide consumers with adequate investment protection or product security. Stable mar
ket development will require meaningful PV product guarantees to mitigate consumer 
product uncertainty. 

3.4.4 The Need for Contractual Guarantees of PV Performance 

The following subsections address two additional factors that influence PV contractual 
performance guarantees: (1) the quality of solar heating and cooling (SHAC) products, 
and SHAC warranties; and (2) PV industry perceptions of the need for warranties, and the 
costs associated with their use. 

3.4.4.1 Solar Heating and Cooling Warranty Protection 

The Department of Housing and Urban Development (HUD) recently surveyed warranties 
used by manufacturers and installers participating in the Solar Hot Water Heating and 
Demonstration Program. Many of the written solar warranties failed to comply with 
standards established in the Magnuson-Moss Warranty Act [166]. The study has prompted 
HUD to set m!nimum warranty requirements for program participants that fully comply 
with Magnuson-Moss warranty provisions. In addition, the solar systems must be under 
manufacturer warranty for five years against defective manufacturer materials and cor
rosion. Installers are also required to guarantee the solar system against defects in 
materials, manufacture, and installation for one year. Installers and manufacturers are 
exempted from liability for defects caused by each other's mistakes [167). 

The warranty protection received by SHAC consumers outside the government is less 
than optimal. An attorney for the Bureau of Consumer Protection indicates that only 1 
of 50 solicited SHAC companies is in full compliance with the Magnuson-Moss Warranty 
Act and Section 5 of the Federal Trade Commission Act (dealing with unfair or deceptive 
trade practices) [168]. Violations include inaccurate labeling of full or limited warranty 
requirements, tie-in arrangements, disclaimers of implied warranties, and "Baldwin 
Piano" clauses requiring that consumers ship heavy items back to the manufacturer in 
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order to take advantage of the warranty. Enforcement action will be taken by the Fed
eral Trade Commission if companies do not make their warranties comply with the law 
[169]. 

There is some evidence indicating that active SHAC systems are not performing reliably 
in real world environments. One study of peak-load capacity effects of SHAC systems 
was cancelled because of abnormally high solar system mechanical malfunction rates 
[170]. Only 23 of 100 units in the study operated without serious breakdown [171]. The 
author of the report concluded "that consumer frustration (from defective product per
formance) would impede the development of a solar market" [17 2]. Other reports of 
SHAC system failure are not uncommon [173]. It is possible that the combination of 
inadequate solar product warranties and high SHAC system malfunction rates may 
adversely affect consumer perceptions of solar products and the solar industry. In this 
environment, the market for new solar PV products may be critically dependent on the 
existence of suitable product warranties or service contracts. 

3.4.4.2 PV Manufacturer Warranty Views 

The Central Solar Energy Research Corporation has conducted a preliminary investiga
tion of the "status and impact of warranties on the PV cell industry" [174]. Cell, module, 
and array manufacturers from an industry cross section were surveyed by questionnaires, 
telephone conversations, or personal visits. Although respondents usually qualified their 
statements with "these answers are my own opinion and do not necessarily reflect the 
view of the company," an examination of selected survey results partially illuminates the 
warranty attitudes and policies of PV manufacturers [175]. 

"Those manufacturers questioned that are presently offering a product for sale have at 
least a one-year guarantee on materials and workmanship." "Several companies provided 
a five- to ten-year performance warranty with an allowance for 25 percent performance 
degradation" [176]. "There was a general industry consensus that a five- to ten-year per
formance warranty is desirable" [ 177]. It was estimated that a warranty usually adds 
6-15% of the cost of a device [178]. "The warranty cost is a function of application, lo
cation, length, and breadth of warranty11 [179]. 11The most common mode of failure in 
re mote areas is vandalism" [18 0]. 

The coverage provided by those warranties examined in the survey is fairly comprehen
sive. All 1-year warranties cover both materials and performance. The 5-year warran
ties also cover materials and performance if the manufacturer performs system design. 
However, the warranties are void unless installed in accordance with manufacturers' di
rections and specifications. In addition, the manufacturer liability on the warranty is 
limited to the original cost [181]. 

These survey results indicate that PV manufacturers favor the development of compre
hensive contractual protection for PY products. Closer examination of each provision 
will reveal whether the provisions comply with existing warranty laws and regulations. 
Some warranty protection is currently offered for all PV products manufactured by sur
vey participants. The adequacy of this protection can only be determined on a product
by-product basis. 
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3.4.5 The Impact of Warranties on MYPP Landmarks 

Every PY market will be affected by the existence of contractual PY performance guar
antees. Insufficient product warranties may arrest PY market development and discour
age commercial financing. On the other hand, the costs associated with adequate prod
uct guarantees may impede PY market penetration. The costs associated with PY prod
uct warranty regulation could affect commercial readiness prices for each commercial 
market. Because adequate contractual protection may be expensive [18 2], MYPP 
analysts should carefully assess the costs associated with this BOS component. 

At a minimum, PY components and systems purchased by the MYPP for demonstration or 
market application should include some provisions to ensure the adequate operation of PY 
systems. Photovoltaic performance standards could be set by the Quality Assurance and 
Standards Program in conjunction with representatives of PY manufacturers and install
ers. These contractual performance provisions should also be required to comply in full 
with relevant sections of the Magnuson-Moss Warranty Act. These measures should help 
insure adequate program protection from defective product performance. 

Finally, product standards should be carefully established. These standards must engen
der a delicate balance of consumer protection and market development interests. Ex
tremely stringent standards could impair product experimentation, reduce product prof
itability, and eliminate small businesses unable to afford the cost of standards compli
ance [183]. The Quality Assurance and Standards Program should continually apprise 
the PY industry of product standards and warranty implications. If the PY industry dem
onstrates that it cannot provide adequate PY product protection, then government sub
sidy, insurance, or warranty assurance programs may be necessary to reduce the product 
risks inherent in this government-accelerated industry [1841. 
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SECTION 4.0 

ELECTRIC UTILITY POLICIES AFFECTING PY TECH.i.~OLOGY COMMERCIALIZATION 

Virtually all of the electrical energy that is consumed in this country is generated and 
distributed by electric utilities [185]. The utilities have provided their customers with 
reliable and relatively inexpensive power for over 100 years. In order for PV technolo
gies to significantly reduce the demand for electricity generated from conventional fa
cilities, PV systems must be able to penetrate the market for utility-produced electricity 
[186]. Photovoltaic systems will be able to satisfy the demands of electric utility cus
tomers when they are capable of producing reliable and cost-competitive energy. 

The government and private industry are dramatically accelerating· price reductions of 
PV power [187]. However, many residential applications of PV technologies may not be 
economical unless excess PY-generated electricity can be sold to a ready and willing 
buyer. In addition, PY systems will not be able to provide consumers with electricity at 
night or during sunless days until the industry perfects existing electric storage technolo
gies [188]. Therefore, many PV systems will require backup power and buy-back demand 
in order to produce reliable and inexpensive power for consumer use. 

In most instances, public utilities are best able to fulfill the energy supply and purchasing 
needs of PV users. The utilities have an abundant, continuous supply of electrical power 
and will conserve fossil fuels if they purchase electricity from solar PV facilities. 
Nevertheless, public utilities may be reluctant to support the use of a technology that 
threatens to reduce their customer revenues and limit their industry expansion. Whether 
utilities have the authority to retard the commercialization of PV technologies can be 
determined according to law. 

This section focuses on the connection of PV systems to power grids, and utility rates 
charged to PY users. Each of these policies can be used by utilities to impede the wide
spread commercialization of PV technologies. Autonomous PV systems may not be able 
to generate the continuous supply of electricity that is required by most electric power 
consumers. Unfavorable rate policies may prevent electricity produced by PV systems 
from successfully competing with power generated by utilities. The authority of utilities 
to implement unfavorable policies toward PV users is largely restricted by case law, 
state utility regulatory statutes, federal antitrust laws, and the Public Utility Regulatory 
Policies Act of 1978 (PURPA) [189]. Each utility interconnection and rate policy is dis
cussed with reference to relevant sections of these laws. Section 4. 7 discusses the im
pact of these utility policies on the timely achievement of MYPP landmarks. Section 4.1 
contains a brief discussion of the effect of PV system use on utility peak power generat
ing capacity and on electrical load control techniques. The conclusions developed in this 
section affect the desirability of the utility policies analyzed in the following pages. 

4.1 PEAK DEMAND FACILITIES AND LOAD MANAGEMENT 

The demand for energy varies with the season, time of day, climate, and a host of other 
variables. For this reason, a utility must estimate the energy demand, or load, so that a 
sufficient quantity of energy is produced to satisfy this need. Load estimates are based 
primarily on the prior energy habits of utility customers [190]. There are a certain num
ber of hours each year when the demand for energy is at its peak. Since utilities cannot 
directly store electricity, they must maintain excess generating capacity to produce 
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electricity during periods of peak demand [191]. Generally, it is more costly to use peak 
demand generating facilities than base load facilities (electric energy generators used 
during normal periods of demand) [19 2]. A significant increase in consumer electric de
mand often requires the construction of new power generation facilities. Utilities are 
sometimes able to offset the costs created by high demand through the employment of 
load management techniques (193]. One basic objective of load management is to maxi
mize the use of base load facilities so that peak load facilities do not need to be used or 
constructed (194]. 

-Two arguments are often used by utility proponents to justify the imposition of unfavor-
able rate and interconnection policies for PY users. First, it is claimed that the wide
spread use of PY technologies will reduce the reliability of load estimation techniques 
and thereby disrupt the efficient use of electricity generation facilities (195]. This ar
gument presupposes that power demands of PY users will be substantially different from 
the power demands of conventional consumers. Second, it is often claimed that wide
spread PY use will require the construction of new energy generation facilities that will 
not be adequately financed by revenues collected from PY users [196]. It is argued that 
PY users will have a small monthly demand for energy and therefore provide scant reve
nue to the utility. Moreover, PY use will require the utility to build new facilities for 
periods when PY users' backup power demand is coincident with utility peak demand. The 
major assumption underlying this argument is that PY users will demand backup power 
during periods when the utility is experiencing a peak energy demand. 

It is not certain that widespread PY use will increase peak demand or disrupt load man
agement practices. Contractual agreements between PY users and utilities might re
strict PY system backup power use during peak demand periods. Such an agreement and 
countless other load control techniques might prevent PV systems from increasing peak 
demands and frustrating load management objectives (197]. Even if load control tech
niques are not adopted by utilities, PV system use may not require generation capacity 
expansion equal to maximum PV system power output. One study prepared by General 
Electric (198] indicates that PV system use in some areas of the country will require a 
corresponding increase in utility generating capacity of 60% of the maximum PV system 
power output (199]. Therefore, absent the existence of load control techniques, it still 
may not be assumed that PV system use will require facility expansion equal to 100% of 
the PV system peak demand capacity. 

PV technology operation entails numerous benefits that may offset any additional costs 
not adequately financed by PY user revenues. For instance, although conventional utility 
customers may use electricity produced by PY systems, PY-system owners will not re
ceive a guaranteed rate of return on their investment and may have to bear the full risk 
of financial loss (200]. Therefore, conventional utility customers will enjoy the benefits 
of PY-generated electricity without the burden of financing PV system use. In addition, 
PY users will reduce the need for utilities to purchase expensive and polluting fossil fuels 
for electricity generation. 

Solar-generated electricity may directly affect the rates paid by conventional utility 
consumers in two ways. First, decreased energy demand caused by PY-produced electric
ity may exert downward pressure on the price of energy that is included in the rate bills 
of energy consumers (20 l]. Second, solar-generated electricity will reduce the need for 
energy produced by conventional facilities that pollute the environment. Because utili
ties are required to pay for pollution control equipment and the rehabilitation of polluted 
areas (202], utilities (and rate payers) will benefit financially from nonpolluting electric
ity generation. Therefore, even if utilities do not mitigate energy demand problems with 
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load control techniques or provide capacity credit to PY owners, the financial advantages 
of PY use may adequately compensate any cost incurred by the use of PY technologies. 

Although utility proponents may claim that PY systems will impair load management ef
forts and necessitate the construction of additional generation facilities, utilities may 
have difficulity producing supporting evidence. The current aggregate industry generat
ing capacity is 39% greater than the national peak demand for energy [203]. Jn 1978, the 
national demand for electricity rose by 1.2% [204]. Escalation in the price of fossil fuels 
in the first half of this year will be likely to further restrain national demand for elec
tricity if power rates increase commensurately with fossil fuel rates. Optimistic fore
casts predict that PY energy will account for no more than 1 % of the total supply of en
ergy by the year 2000 [205]. Of course, each utility will have to justify its interconnec
tion and rate policies on the basis of evidence that reflects its particular load structure 
and projected energy demand. Nevertheless, when viewed from a national perspective, 
existing evidence seems to indicate that only minor operational adjustments will be re
quired to accommodate the use of PY systems by the end of this century [206]. 

4.2 THE IMPACT OF ANTITRUST REGULATION ON UTILITY INTERCONNECTION 
POLICIES 

Antitrust law is designed to regulate the use of private economic power [207]. The ob
jective of antitrust regulation is to promote competitive markets [208]. Courts have fa
vored the development of competitive markets because under ideal conditions they uti
lize the least amount of resources to satisfy the greatest amount of consumer desires 
[209]. The maintenance of competitive markets is achieved through the prohibition of 
market agreements, unfair business practices, and power concentrations that actually or 
potentially disrupt the smooth operation of the free enterprise system [210]. 

The government will permit one firm to supply the full market demand for a good or ser
vice if it is likely that the benefits of competition are greatly outweighed by the benefits 
of a controlled market structure [211]. Utilities have been granted monopoly control 
over electric power markets largely because the presence of competition would cause the 
wasteful misallocation of scarce resources [212]. Despite the regulation of utilities by 
municipalities, state public utility regulatory commissions, and the Federal Government, 
utilities are not immune from the operation of antitrust laws [213]. This section focuses 
on the impact of antitrust regulation on utility interconnection policies [214]. 

4.2.l Backup Interconnection Policies in Violation of the Sherman Act 

The fact that a company occupies a monopoly market position is not illegal. However, if 
a monopoly is obtained or maintained through improper means, it may be subject to regu
lation. Section 2 of the Sherman Act forbids monopolization, attempts to monopolize, 
and conspiracies to monopolize [215]. Monopolization is prohibited by the act if a firm's 
conduct meets two conditions: (1) the company must have the most power in the rele
vant market [216], and (2) the monopoly power must be acquired or maintained by an un
reasonable restraint of trade, or must be used or threatened to be used to prevent market 
competition [217]. 

It can be argued that the refusal of a utility to provide backup power to a PV user may be 
an unreasonable restraint of trade in violation of the Sherman Act. Three factors must 
be addressed to resolve this issue: (1) what is the relevant market; (2) does the accused 
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company occupy a dominant market position; and (3) is the complaint or act an unreason
able attempt of the accused company to maintain its monopoly? 

The relevant market for the purpose of this analysis is the electricity market. In gener
al, products used for essentially the same purpose that may be freely substituted for each 
other (displaying a positive cross-elasticity) [218] are likely to be considered competitors 
in the same market [219]. Overlooking a few exceptions [220], virtually all residential 
and most industrial electricity is purchased from utilities. The electricity produced by 
PV systems will be likely to compete directly with electricity produced from convention
al utility facilities, because consumers will not be likely to have other product options. 
For this reason, consumers who are not able to supply at least part of their power de
mands from PV systems will have to rely on the utility for backup power. Therefore, 
electricity produced from PV systems and the electric utilities are likely to be classified 
in the same market because they will tend to be used for the same·purpose and will be 
likely to display a positive cross-elasticity. 

The magnitude of a company's power in a given market is often assessed by comparing its 
sales records with the sales records of other firms [221]. However, it is likely that most 
electricity-producing utilities will be considered monopolies because their electric ener
gy sales within their territory approaches 100% of total market purchases by electricity 
consumers [222]. Thus, having established the existence of a market, and a dominant 
market position, it becomes necessary to examine whether the alleged restraint of trade 
is unreasonable. 

If the denial of service to a PV user is motivated by the desire of the utility to maintain 
its monopoly and prevent the growth of competition, this unilateral refusal to deal may 
be considered to be in violation of Section 2 of the Sherman Act [223]. However, specific 
intent to unlawfully maintain a monopoly may be difficult to prove. There are numerous 
business reasons that may be proposed by a utility to justify the decision not to connect 
PV systems to utility grids not directly related to the retention of market control [224]. 
Indeed, it may be argued that the interconnection refusal is motivated by a desire to pro
tect the economic interests of conventional utility customers who would be unreasonably 
burdened by high PV system use costs. 

The PV user might contend that accusing the utility of unreasonably restraining competi
tion is unnecessary, because the consequence of not providing service may be the elimi
nation of a market competitor. If PV users are not provided backup power by utilities, 
PV market penetration could be indefinitely delayed unless economical storage systems 
are developed for commercial use. Therefore, because the ultimate effect of not provid
ing backup power for a PV system might impede or eliminate a viable market competitor, 
the refusal of the utility to provide this service may constitute a per se violation of the 
Sherman Act, Section 2 [225]. 

4.3 COMMON LAW AND STATUTORY UTILITY INTERCONNECTION OBLIGATIONS 

Aside from the obligations imposed on the utility by antitrust regulations, the utility has 
a fundamental duty to provide safe and efficient service to all customers within its terri
tory [226]. However, utilities do not have to provide service to all persons requesting 
service [227]. This section examines the case precedent that affects the obligation of 
utilities to provide service to customers desiring electric power [228]. 
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The obligation of the utility to provide service extends only as far as its undertaking 
[229]. Generally, if the consumer request for extension of service is unreasonable, the 
utility will not be required to render service [230]. The reasonableness of a service re
quest is determined on a case-by-case basis and includes consideration of such factors as 
the amount of demand, the cost of providing service, and the impact of providing service 
on the financial condition of the utility [231]. The utility may be excused from its duty 
to provide service when the demand for such service is small .and the cost of furnishing 
power is excessive [232]. Service may be withheld even if failure to provide such service 
would not threaten the solvency of the utility [233]. Nevertheless, when the demand for 
service is actually or potentially large, though unprofitable, the utility may be required 
to render service if it is able to remain a profitable enterprise [234]. 

Photovoltaic system owners not residing within the service territory of an electric utility 
may not be able to acquire utility backup power. The service obligations of a utility gen
erally do not extend beyond the limits of their undertaking [235]. Therefore, the decision 
to interconnect parties outside the utility's territory is largely a matter of business 
judgement. Photovoltaic system owners located far from existing service facilities may 
not be interconnected with the utility because the costs of providing service may not be 
adequately recovered from revenues generated from backup power use [236]. 

Photovoltaic system users will be provided backup power by the utility if the PV users re
side within the utility's service area, or if a utility regulatory body or a court determines 
it is reasonable to compel a grid connection. Judicial decisions favoring the provision of 
power to PV users will be an important incentive for utilities to off er this service. How
ever, the reasonableness of a utility service decision will ultimately be determined with 
reference to the specific facts involved [237]. 

If a utility is able to demonstrate that providing PV backup service would substantially 
impair the profitability of its operations, it may be excused from the service obliga
tions. The compulsion of a utility to forfeit its profits might rise to the level of a Fifth 
Amendment taking that requires the payment of just compensation to the aggrieved par
ty [238]. If it is assumed that PV systems are not located an exce"S.Sive distance from ex
isting utility facilities, and that the PV systems are in the utility's service territory, then 
it is not likely that the provision of PV system backup will cause the demise of a profit
able electric utility operation. Nevertheless, if PV use should increase so as to affect 
electric energy demand, utility operation and rate adjustments can be implemen.ted to 
minimize adverse PV system impact [239]. 

There is a divergence of judicial precedent concerning the service obligations of a utility 
when providing service does not endanger utility solvency. One line of cases does not re
quire that utilities provide service if the demand for electricity is extremely small com
pared to the high costs of grid connection [240]. These cases are premised on the theory 
that the rights of a few should not be permitted to overburden the rate obligations of the 
majority of consumers [241]. The other viewpoint is represented by cases like General 
Telephone Company of Wisconsin v. Wisconsin Public Service Commission [242]. This 
case held that public convenience and necessity required that a utility extend service to 
customers not residing in the service territory of another utility [243]. The court added 
that the commission could properly require the extension of telephone service even 
though it might require a small increase in rates to the company's other customers, 
where public convenience and necessity required the extension [244]. 

The former line of precedent is not very helpful in determining the obligation of utilities 
to provide backup power to PV users. Although the existence of a small demand for 
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power will reduce utilities' economic benefits from service extension to conventional 
utility customers, such demand will not adversely affect utility operations if PV users are 
located near grid power facilities. While the benefits of increased demand from conven
tional customers may necessitate grid power connection, the proliferation of PV system 
use will exacerbate utility operation difficulties. Thus, this precedent does not appear to 
support the denial of service extension to a small number of PV users, if it is assumed 
that PV users are not located a great distance from existing utility power facilities [245]. 

The provision of backup service to PV users is not analogous to the precedent discussed 
above because all customers may benefit from PV system use. Photovoltaic system use 
may exert downward pressure on all customer utility rates and may decrease utility costs 
associated with pollution prevention and elimination. Thus, while this precedent would 
permit the denial of service extension to conventional power customers (because the ma
jority is harmed for the benefit of the minority), the same rationale may not justify the 
withholding of backup power from a small number of PV users. A large population of PV 
users may not adversely affect the interests of the majority, because the PV users may 
provide rate and environmental benefits t__o all utility customers. 

The latter precedent rests upon public policy principles that can be used to assess the 
utility's duty to provide grid power to PV users. This viewpoint requires the extension of 
service when justified by the public convenience and necessity [246]. This language will 
give courts considerable discretion in weighing the benefits of PV grid power connection 
against the alleged cost of PV system operation. If a court is willing to find that PV sys
tem use will provide public rate and environmental benefits to utility customers, and if 
load management techniques that minimize detrimental PV system operational impacts 
are presented, then a court may rely on this precedent to require utilities to provide 
power for PV users [247]. 

4.4 THE IMPACT OF THE PUBLIC UTILITY REGULATORY POLICIF.S ACT OF 1978 
ON UTILITY INTERCONNECTION POLICIFS FOR PV USERS 

The Public Utility Regulatory Policies Act (PURPA) is the section of the National Energy 
Act that addresses the production and regulation of electric energy [248]. PURPA con
tains programs to encourage electric energy conservation, equitable retail rates for elec
tric customers, and efficient use of electric utility resources and facilities [249]. Section 
202 of the act is designed to provide protection for small energy-producing technologies, 
including many PV applications. Thus, PURPA provides an independent base for PV users 
to challenge the interconnection decisions of utilities. 

The act gives the Federal Energy Regulatory Commission (FERC) the authority to regu
late "Small Power Production Facilities" (SPPF) [250]. SPPF produce electricity directly 
from biomass waste, renewable resources, or any combination thereof, and may not have 
a power production capacity greater than 80 MW [251]. In order to qualify for the rate 
interconnection provided in the act, these facilities may not be owned by a person pri
marily engaged in the generation or sale of electricity, and must, in addition, comply 
with rules prescribed by FERC [252]. The major restriction proposed by FERC for qual
ifying SPPF (QSPPF) is that they have a facility design capacity of at least 10 kW [253]. 

4.4.1 The Interconnection of Qualifying PV Facilities 

Photovoltaic energy systems purchased by homeowners or industries are likely to be 
QSPPF. Such systems produce electrical energy directly from the sun (a renewable 
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resource), are likely to be owned by persons intending to consume (not produce) electrical 
energy, and most likely will not be capable of producing 80 MW of electricity. There
fore, such systems are likely to be qualifying PV facilities (QPYF) and therefore eligible 
for the protections afforded by the act. 

Section 202 of PURPA authorizes FERC to issue orders requiring the physical connection 
of utility transmission facilities with QPYF [254]. In addition, FERC may require that 
action be taken to ensure that interconnection is effective [255], that the sale or ex
change of electric energy be commenced when necessary [256], and that transmission ca
pacity be augmented to achieve adequate utility QPYF interconnection [257]. However, 
while the thrust of this section is to provide QSPPF with utility grid power, the authority 
of FERC to require interconnection is conditioned on many variables. For example, no 
interconnection order may be issued unless FERC determines that the interconnection (1) 
is in the public interest [258], (2) does not discourage conservation o~ the efficient use of 
utility facilities, or impair the reliability of utility operation [259], (3) is not likely to re
sult in a foreseeable economic loss to the utility providing service [26 O], (4) does not in
terfere with the utility's ability to provide adequate service to its customers [261], or (5) 
can be financed by a QSPPF owner who is ready, willing, and able to reimburse the utility 
for his share of the foreseeable costs incurred in making the connection [26 2]. 

The abundance of these conditions for interconnection suggests that hearings to compel 
the provision of backup power for QPYF may be complex, long, and expensive. Neverthe
less, if QPYF owners are willing to pay their fair share of the expenses for interconnec
tion, the commission has authority to make utilities provide this service. The determina
tion of utility service interconnection obligations will ultimately rest on the specific evi
dence presented to FERC. Unfortunately, the numerous prerequisites for interconnec
tion may prevent QPYF users from availing themselves of the protections provided in this 
section [263]. 

4.5 SUMMARY OF UTILITY INTERCONNECTION OBLIGATIONS IMPOSED BY LAW 

Photovoltaic users who are denied the option of receiving backup power from a utility 
may challenge the decision on at least three legal grounds. First, it may be claimed that 
the refusal of the utility to provide service unlawfully maintains the utility monopoly of 
the market for electricity and is in violation of Section 2 of the Sherman Act. Second, it 
may be argued that the statutory obligation of utilities to provide adequate service to 
their customers requires that backup power be extended to PY users if such extension 
does not impair utility solvency. Finally, Section 202 of PURPA may protect users of 
qualifying PY facilities who are willing and able to pay their share of the interconnection 
costs. The focus of most of this legal protection will be on the reasonableness of the 
utility interconnection policy. The reasonableness of utility policies will be determined 
with reference to the evidence justifying the utility interconnection decision. 

4.6 UTILITY RATE POLICIES AFFECTING PV SYSTEM USE 

Utilities, with the rate payments they receive from their customers [264], finance the 
construction of electric generation facilities, purchase the fuel used to produce electric
ity, and recover the costs associated with billing and servicing customers. Two rates 
that will affect the market penetration of PV technologies are discussed in this section. 
For the purposes of this discussion, a backup rate is defined as the retail charge by a util
ity to a customer for the contractual right to supplement his or her energy demand with 
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grid power. A buy-back rate is the rate paid from a utility to a customer for the con
tractual right to purchase electric energy production in excess of consumer power de
mands. Unfavorable rate policies may discourage consumers from interconnecting or 
purchasing PV systems even though a utility may off er to provide service to a PV user. 
The following paragraphs consider the legal restraints on the ability of utilities to adopt 
rates that may discourage widespread PV use. 

4.6.l Rate Structure 

Utilities use several different methods for calculating the rates charged to customers to 
finance the production of electric power [265]. A basic principle of rate design is that it 
reflect the cost of service [266]. A rate structure should (1) "recover the revenue re- ~ 
quirements of a utility, (2) distribute the revenue requirement fairly among all custom-
ers, and (3) discourage waste and promote efficient use of energy" [267]. In order to 
achieve these goals, some rates charge the customer less money for increased consump-
tion of electric energy. This type of rate is called a declining block rate and is the most 
common rate charged electric utility customers [268]. This rate is also called a promo-
tional rate because it rewards customers when they consume large quantities of electric-
ity [269]. 

There are many other rate structures used by utilities to recover their production costs. 
Time-of-day and seasonal rate structures are designed to charge consumers more money 
for energy that is consumed during peak demand periods and less money for energy that 
is consumed during nonpeak periods [270]. Interruptible rates are generally less expen
sive than normal rates because they give the utility the option of interrupting service at 
will [271]. Demand-energy rates can be very expensive for customers who consume small 
quantities of electricity. One part of the customer bill may reflect the cost of energy 
use by the customer and another part of the bill may charge the customer for the highest 
demand maintained for any 15-30 minute period. Thus, consumers that require a large 
amount of energy as infrequently as once a billing period may pay a great deal for that 
intermittent use [2721. 

The type of rate structure offered by a utility will affect the value of PV system use. 
Declining block and demand-energy rates will tend to discourage PV system use because 
they charge relatively high prices for small quantities of electricity. On the other hand, 
time-of-use and interruptible rates may encourage PV system commercialization because 
they will not tend to penalize the consumer for using small quantities of grid power. 
Congress has recently authorized FERC to oversee the rate structures adopted by utili
ties in the several states. 

4.6.l.l. Utility Rate Structures Fostered by PURPA 

Section 111 of PURPA provides that each state agency with regulatory authority over 
electric utility rates and every unregulated utility must consider whether it is appropri
ate to implement federal rate structure standards established in this section [273]. Al
though the standards are not mandatory [274], the act authorizes the Secretary of Energy 
to intervene in proceedings that concern the appropriateness of adopting the federal 
standards [275]. All of the standards established in Section 111 (d) may benefit PV users. 
The act provides that utilities shall offer an interruptible rate to commercial and indus
trial consumers [276]; that rates charged to each class of consumers shall be on a season
al basis [277]; that time-of-day rates shall be utilized if they are cost effective [278]; 
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that the energy component of declining block rates may not decrease as consumption in
creases unless this rate structure for the energy component reflects the cost of service 
[279]; and to the maximum extent practicable, that rates charged reflect the cost of pro
viding service [280]. 

Whether utilities and utility regulatory bodies adopt federal standards that favor solar PY 
users is left to their discretion. It is important to note that utilities could adopt unfa
vorable rate policies toward PY users and remain in full compliance with the federal rate 
standards in Section l ll(d). For instance, the act does not provide that interruptible 
rates be offered to residential customers. Thus, residential PY users may not be able to 
benefit from the low prices offered by an interruptible rate structure. In addition, the 
act does not provide that utilities phase out declining block rates. It merely requires 
that where practicable, the energy component of these rates not be permitted to de
crease in price with corresponding increases in consumption. Therefore, if utility rates 
structures are similar to those used by one utility in Colorado (where the energy compo
nent of the utility's rate accounted for only 30% of the total consumer bill) [281], exist
ing federal standards will permit 70% of the customer rate to mirror a declining block 
rate structure. 

Finally, the standards permit the utilities to adopt unfavorable rates for PY users be
cause the standards are merely advisory. While state utility regulatory bodies and unreg
ulated utilities are required to consider the various rate criteria presented in Section 
11 l(d), they are permitted to determine the importance of each rate structure crite
rion. It is emphasized by the act "that nothing in Section 111 prohibits any State regula
tory authority or unregulated utility from making any determination not to implement 
any such standard (established in Subsection d)" [282]. Even though the implementation is 
subject to judicial review, many of the standards appear to allow utilities sufficient flex
ibility to adopt unfavorable PY user rate structure policies. 

4.6.2 Utility Rate Policies in Violation of the Sherman Act 

The rate policies adopted by utilities for PY users may be challenged as anticompetitive 
business practices in violation of the Sherman Act. The impact of excessive backup and 
buy-back rate policies on PY users may be just as unfavorable as utility policies prohibit
ing service extension. However, regulated utilities need the approval of utility regula
tory bodies in order to implement a given rate structure for a class of utility customers 
[283]. A fairly complex body of antitrust law has evolved around the issue of whether 
certain actions of the soverign states are immune from the operation of the antitrust 
laws. This section examines whether public utility regulatory body approval of an unfa
vorable utility PY rate structure constitutes "state action" that insulates the utility and 
the state decision maker from federal antitrust laws [284]. 

4.6.2.1 State Action Antitrust Immunity 

The Sherman Act does not expressly state whether the federal antitrust laws may pre
empt the actions of sovereign states [285]. The Supreme Court has noted that "in a dual 
system of government in which, under the constitution, the states are sovereign, .•• an 
unexpressed purpose to nullify a state's control over its officers and agents is not lightly 
to be attributed to Congress" [286]. In Parker v. Brown, the Supreme Court immunized a 
state official's approval of a state raisin marketing plan that threatened to violate anti
competitive provisions of the antitrust laws [287]. However, only the conduct of the 
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state official was granted immunity. The Court did not reach the issue of immunity for 
private conduct authorized by state action [288]. 

Since the Parker decision, the Supreme Court on several occasions has refined the limits 
of the state action exemption [289]. Generally, when state officials are directed by the 
state to approve the existence of anticompetitive conduct, they may be immune from the 
operation of antitrust laws if there is (1) adequate public supervision of the conduct 
[290], and (2) authorized state action clearly intended to displace antitrust law [291]. 
The state-authorized, anticompetitive conduct of private individuals may also fall within 
the penumbra of state action immunity. Without private immunity, the ultimate effect 
of the federal antitrust control would be to frustrate the purpose of lawful state regula
tion [29 2]. 

It is possible that the supervision of unfavorable PV utility rates by- state public utility 
commissions constitutes "adequate public supervision." Public utility commission regula
tion might be considered adequate because the commissions have the final right to deny 
or grant the rate schedules proposed by a utility. In addition, the existence of a record \ 
of the Public Utility Commission rate decision process would assure that supervision is 
adequate. However, it remains unclear whether adequate supervision requires rigorous 
consideration of the conduct or merely that the conduct be approved by a state official 
[29 3]. 

With regard to the second state action criterion, it is likely that public utility commis
sion approval of an unfavorable rate schedule for PV users will be considered "authorized 
state action clearly intended to displace anti-trust law." The decision in Cantor v. 
Detroit Edison Co. supports this conclusion [294]. In this case, the Michigan Public Ser
vice Commission approved the addition of the cost of light bulbs to the rate base of an 
electric utility that distributed the light bulbs to customers free of charge [295]. Cantor, 
a light bulb manufacturer, challenged this practice as being an unlawful restraint of 
trade in violation of the Sherman Act. The Court denied immunity to the utility largely 
because the light bulb program was not central or crucial to the state utility regulation 
program [296]. The majority reasoned that no immunity will be implied unless it is clear 
that an antitrust exemption is necessary to make the state regulation program work 
[297]. 

While the decision by the public utility commission in Cantor may be ancillary to its pri
mary regulatory objectives, the rate approval exercised by a utility regulatory commis
sion is perhaps the most important function of a state utility regulatory program. If the 
rate decisions of state utility regulatory commissions are not exempt from the operation 
of federal antitrust laws, the fundamental function of the lawful state regulatory pro
gram could be subject to preemption by federal antitrust law. Therefore, it may be con
cluded that state approval of unfavorable rates for PV users is clearly intended to dis
place federal antitrust law because the state prerogative to regulate natural monopolies 
could be eliminated through the operation of antitrust regulation. 

If public utility commissions give adequate consideration to rates that are not favorable 
to PV users, it is likely that their decision and the conduct of the utility will be exempt 
from antitrust review. However, if immunity is not granted, there may be sufficient 
precedent to prohibit excessive or arbitrary rates charged PV users. For instance, a 
monopoly cannot lawfully use its market position to eliminate a market competitor 
[298]. Nevertheless, a rate differential between PV users and conventional utility cus
tomers that reasonably reflects different service costs associated with each class of con
sumers may not rise to the level of a Sherman Act violation [299]. 
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4.6.3 Utility Rate Discrimination Against PY System Users 

It has been emphasized that unreasonably high backup and buy-back rates may signifi
cantly inhibit the market penetration of grid-connected PV technologies. This section 
examines whether the adoption of unfavorable PV rates by utilities constitutes an unlaw
ful discriminatory practice against PV users in favor of conventional utility customers. 

Almost every state has enacted legislation prohibiting discriminatory utility business 
practices [300]. However, certain consumer classes have received preferential treatment 
from utilities despite the existence of these statutes. Two generalizations derived from 
the case law can be used to distinguish lawful from unlawful utility discriminations 
[30 l]. "The first is that preferential treatment is more likely to be found reasonable if it 
produces increased direct benefits to all customers" [302]. A more restrictive variation 
of this principle advanced by some courts is that reasonable discrimination can benefit 
one class of consumers but cannot burden another class [303]. 

Excessive rates charged PV users would not be likely to benefit all customers. In fact, 
discriminatory backup and buy-back rates may disadvantage all consumers because such 
rates would substantially diminish the environmental and rate advantages to be realized 
from the use of PV systems. Therefore, in jurisdictions where rate discrimination is legal 
if all consumers are indirectly advantaged by it, courts may hold rates to be unlawful if 
they unreasonably discourage PV use. In addition, this conclusion could remain valid even 
if conventional and solar PV users are charged the same rate for consumption of electric
ity [304]. 

The validity of excessive PV rates is somewhat different in jurisdictions that forbid dis
crimination to customers not favored by the preferential rate. While the establishment 
of excessive rates will surely disadvantage PV system users, rates that encourage cus
tomers to use PV systems may burden conventional users. It is possible that PV revenues 
may not adequately finance the cost of serving PV users. If both favorable and excessive 
rates for PV users discriminate against a class of utility customer, this principle will not 
resolve the legality of either discriminatory rate. The legality of preferential PV rates 
could be upheld under this principle if it is demonstrated that all classes of customers 
would benefit [305]. 

The second general principle common to lawful discriminatory policies is that "utilities 
may treat different classes of customers in different ways if there is a reasonable eco
nomic basis for distinguishing them" [306]. If conventional rates charged to PV users do 
not adequately finance the cost of providing service to PV users, this principle of dis
crimination might justify the imposition of higher rates for PV users to offset actual or 
potential revenue shortfalls. Alternatively, excessive rates charged to PV users would be 
prohibited if they were not supported by evidence of reasonable economic motives. 

One method of analyzing the reasonableness of an economic motive to discriminate is to 
examine it in relation to the economic performance of the utility. For instance, in the 
early and late 1960s, the cost of providing electricity to customers actually decreased 
with each increase in electric consumer demand [307]. For this reason, it was considered 
reasonable for utilities to offer promotional rates to large consumers of electricity. All 
consumers benefited from this promotional policy because rate structures encouraging 
consumption would lower electricity consumption costs for all utility customers. 

At some point during the early 1970s, the cost of producing electricity began to increase 
despite the continuing trend toward industry expansion [308]. Rate policies that 
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encourage electricity consumption in the current market may no longer reduce the cost 
of electricity for all consumers. This change in the economic performance of the utility 
industry seems to d~favor the use of promotional rate structures. Promotional rate 
structures may increase energy rates for all consumers and provide benefits for very few 
classes of consumers (309]. 

The current industry trend of increased costs with increased consumption seems to justi
fy the adoption of rate schedules that favor the generation of electricity by PY technolo
gies. Many commentators agree that because of the conservation, rate, and environ
mental benefits derived from solar use, solar rates should be the promotional rates of the 
future (310]. Nevertheless, the most common rate structure used by utilities continues 
to be the declining block rate. This rate may remain the most prevalent unless it is su
perceded by the intervention of utility regulatory bodies or the courts. 

4.6.4 The Effect of PURPA on Utility Rate Policies for PY Users 

Section 210 of PURPA establishes an independent body of authority that affects rate 
(and possibly interconnection) policies of utilities. This section of the act requires FERC 
to prescribe rules it determines are necessary for the encouragement of QSPPF (of which 
QPYF are a subset) (311]. The following discussion examines more closely Section 210 
rate authority, and focuses on provisions that may assist PY users in challenging unfavor
able utility policies. Section 210 provides that FERC may require electric utilities to 
sell and purchase electric power in connection with QSPPF (312]. Section 210 further 
provides that the rules for rate regulation include provisions respecting minimum 
reliability of QSPPF power production and power reception for consumption (313]. The 
act requires that buy-back and backup rates be (1) just and reasonable to electric utility 
customers and in the public interest, and (2) not discriminate against QSPPF (314]. How
ever, the conference report emphasizes that rates may not be used to discriminate 
against consumers of utility power (315]. 

An additional requirement is provided in the act for rates charged by the utility for the 
purchase of electricity from QSPPF. The rate charged QSPPF may not exceed the in
cremental cost to the utility of alternative electric energy (316]. Thus, the price paid by 
the utility must equal the cost the utility would have to pay for electricity purchased 
from QSPPF (317]. Finally, the act gives FERC authority to exempt QSPPF from any 
state regulation if such exemption is necessary to encourage QSPPF production (318]. 

4.6.4.l Implied 210 Authority for Interconnection 

The language of Section 210 provides strong protection for QPYF users. It may be im
plied that the comprehensive rate authority given to FERC in this section requires that 
FERC also have authority to order the interconnection of utilities and QPYF (319]. The 
advantage of the addition of Section 210 interconnection authority to extend FERC in
terconnection authority is twofold. First, the ability of F ERC to order interconnection 
may be interpreted with reference to the purpose of Section 210, which is to encourage 
the production of electricity from QSPPF. The express intent to encourage production 
from QPYF may tip the balance of competing interests in favor of interconnection, 
whereas the Section 202 interconnection authority is decidedly more neutral. Second, 
Section 210 does not contain the multiplicity of interconnection prerequisites contained 
in Section 202 (320]. Thus, Section 210 connection proceedings may be less time consum
ing, less expensive, and more accessible to QPYF users than Section 202 proceedings. 
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4.6.4.2 Rate Protection for PV Users 

Aside from the implied interconnection authority, Section 210 promises to protect PY 
users from being charged exces.5ive backup and buy-back rates by utilities. Although the 
act does not permit rates charged to QPYF users to discriminate against conventional 
utility customers, it is apparent from the previous discussion of rate discrimination that 
if the full benefits of PY use are taken into consideration, in some instances PY users 
could be charged less than conventional utility customers without undue preference or 
discrimination [321]. In addition, because FERC has authority to promulgate rules re
specting the minimum reliability of QSPPF, utilities may be prohibited from as.5uming 
that QPYF will require reserve generation capacity equal to maximum QPYF output 
[3221. Rules respecting QPYF system reliability may justifiably require that QPYF be 
given credit for capacity they add to utility generation capacity if the existence of QPYF 
capacity credit is supported by reliable evidence. · 

Section 210 gives FERC broad authority to adopt rules that encourage utilities to give 
favorable rates to QPYF users. Although the primary responsibility for establishing 
QPYF rates will likely remain with the utility [323], it should not be overlooked that 
FERC has authority to exempt QPYF from state laws and regulations of rates. The ex
tent to which the exercise of this preemption authority is necessary will depend on the 
compliance of states with FERC QPVF rate policies. The specific policies adopted by 
FERC will be contained in regulations to be promulgated later this year. 

4.6.5 Summary of Legal Restrictions Affecting Utility PV Rate Policies 

Advisory federal rate structure standards established in Section 111 of PURPA appear to 
give utilities considerable latitude to adopt rates that may not favor PV users. In addi
tion, unfavorable PY rate policies ai;>proved by state i;>ublic utility regulatory commissions 
may be immune from the oi;>eration of antitrust laws. However, general principles de
rived from state statutes prohibiting utilities from adopting discriminatory policies imply 
that rates discouraging PY use may be unlawful, and rates i;>romoting PY use may be jus
tified by the increasing cost of electricity production. Finally, Section 210 of PURPA 
extends broad authority to F ERC to encourage the generation of electricity by PV 
facilities. 

4.7 THE IMPACT OF UTILITY RATE AND INTERCONNECTION POLICIES ON MYPP 
LANDMARKS 

The fundamental MYPP landmark is to reduce PY system costs to $1.60/W so that elec
tricity generated from residential and intermediate PY market applicatioRs will be cost 
competitive with electricity produced by utilities. The rate and interconnection policies 
of utilities heavily influence the achievement of this goal. For instance, the $1.60/Wp 
system cost may not include the cost of storage [324]. In addition, the 1986 projected 
system cost assumes that owners of 10-kW residential systems will be able to sell exces.5 
electricity produced from PY systems to a buyer willing to pay 50-100% of the current 
cost of grid power [325]. Therefore, if utilities do not adopt favorable rate and intercon
nection policies, it may be neces.5ary for PY systems to include storage facilities. Resi
dential systems may have to be scaled down if there are no ready and willing buyers for 
electricity generated by PY systems that is in exces.5 of residential needs. Both the addi
tion of storage cost and the inability to sell exces.5 PY-generated electricity could sub
stantially increase the $1.60/W p landmark price goal. 
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It is likely that most utilities will decide to connect PV systems to the electric grid. The 
failure of utilities to interconnect PV systems may violate antitrust laws, state statutory 
and common-law service extension requirements, and federal interconnection provisions 
such as those contained in Section 202 (and possibly Section 210) of PURPA. Each legal 
basis for challenging the utility interconnection decision may be sufficient to compel a 
reluctant utility to provide service interconnection for PV users. In addition, the denial 
of service to PV users is a conspicuous policy that courts may consider to be more unrea
sonable than unobtrusive rate policies that also discourage PV system use. 

It is likely that if utilities intend to discourage the use of PV systems, they will adopt 
rate policies that impair the cost competitiveness of PV system prices. Utilities are af
forded considerable latitude by Section 11 l(d) to adopt unfavorable PV rates. It is possi
ble that rate decisions approved by state public utility regulatory commissions will be 
exempt from the operation of antitrust laws. Further, it is possible that some state dis
crimination laws will not extend adequate protection to PV users. Therefore, it is imper
ative that all PV systems qualify for regulation under PU RP A [326]. The provisions in 
Section 210 of PURPA could provide broad protection for PV users against the imposition 
of unfavorable rates charged by the utility. The timely achievement of the MYPP $1.60 
price goal and the ultimate success of the $1.5 billion PV commercialization program are 
extremely dependent on the rules promulgated under Section 210, and regulation that 
genuinely encourages the commercialization of PV technologies. 
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SECTION 5.0 
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tion Act of 1978 before the Subcomrn. on Energy Research of the Senate Comm. on 
Energy and Natural Resources; 2d Sess. 42 (Statement of Senator Gary Hart, Colo
rado). (Hereinafter cited as Senate PY RD&D Hearings); See also The Photovol
taics Energy Research, Development, and Demonstration Act of 1978, Pub. L. No. 
95-590, § 2b. (Hereinafter cited as PV RD&D Act of 1978.) 

34. Hearings on the Solar Photovoltaic Energy Research, Development, and Demonstra
tion Act of 1978 before the Subcornrn. on Advanced Energy Technologies and Ener
gy Conservation Research, Development, and Demonstration of the House Comm. 
on Science and Technology, 95th Cong., 2nd Sess. 37-38, 46-56. Statement of Peter 
Zarnbas, ARCO Solar. (Hereinafter cited as House PY RD&D Hearings.) 

35. Senate PV RD&D Hearings 68-9 (Statement of Peter Zambas, ARCO Solar); House 
PV RD&D Hearings 126 (Joseph Lindrnayer, Solarex Corp.). 

36. Hearings on Oversight on Photovoltaic Energy Conversion before the Subcomm. on 
Advanced Energy Technologies and Energy Conservation Research, Development 
and Demonstration of the House Comm. on Science and Technology, 95th Cong., 1st 
Sess. 7 (Statement of Dr. H. Marvin, ERDA) (1977); House PY RD&D Hearings 23 
(Sta tern ent of John Day, Gnostic Concepts, Inc.). 

37. Senate PY RD&D Hearings 60 (Statement of Dennis Costello); Venture Analysis at 
8. 

38. House PV RD&D Hearings at 24 (Statement of John Day, Gnostic Concepts, Inc.); 
Senate PV RD&D Hearings at 6869 (Statement of Peter Zarnbas, ARCO Solar Inc.). 

39. See Venture Analysis at 59-65, 69. Testimony on the Results of the PV Venture 
Analysis was received by the Senate Subcornrn. on Energy Research and Develop
ment, 19 Sept. 1978. The Final Venture Analysis Report was published four months 
prior to the passage of the PV RD&D Act of 1978. 

40. Senate PV RD&D Hearings 64-67 (Statement of William L. Rittinger, RCA Corp.); 
House PV RD&D Hearings 128-188 (Statements of Dr. Joseph Lindrnayer, Solarex 
Corp. and Standford R. Oushinsky, Energy Conservation Devices). 

41. See Venture Analysis at 5-10. 

42. Pub. L. No. 95-590. 

43. Id. §§ 2a (21), 4. 
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44. Id. § 2b. 

45. Id. § 5A. 

46. Id. § 6. 

47. Id. § 7. 

48. Id. § 10. 

49. Id. § 11. The act also establishes a Solar Photovoltaic Energy Advisory Committee, 
§ 9, and measures to protect and encourage small businesses, § 12. 

50. Id. § 4. 

51. See note 8 supra. 

52. Id. at 1. 

53. Advanced Research and Development (AR&D). Id. at 2-9 through 2-11. Many can
didate cell materials and concepts promise to perform at superior conversion effi
ciencies and yield low-cost methods of production. Cadmium sulfide, polycrystal
line silicon, amorphous silicon, gallium arsenide, advanced thin film technologies, 
advanced concentrator technologies, and electrochemical cells are examples of ad
vanced cell materials and concepts. Id. at 2-8, 2-9. However, additional reliability 
information and performance improvements are necessary to satisfactorily achieve 
solar cell performance potential. The AR&D subprogram will experiment with 
these technologies until they reach technical feasibility (TF), the subprogram mile
stone. A product of AR&D reaches TF when: "(a) stable and reproducible perfor
mance characteristics have been achieved; (b) a laboratory scale process has been 
defined that yields products with consistent characteristics, and (c) mass produc
tion is likely to yield a technically and economically viable product after suitable 
technology development." Id. at 1-6. 

Technology Development (TD). Id. at 2-11 through 2-15. Once the TF of solar cells 
or BOS components is demonstrated, they are a proper subject matter for the tech
nology development (TD) subprogram. Several PY system components are being 
studied in this subprogram. Flat-plate silicon collectors, concentrators, numerous 
BOS components, and hybrid systems (which produce both electrical and thermal 
energy) are examples of TD technologies. Id. at 2-11 through 2-15. The essential 
purpose of the subprogram is to demonstrate manufacturing processes that hold the 
potential for economical and reliable PY system components. The TD program 
milestone is technical readiness of components (TR). "The accomplishments of TR 
requires a successful subscale demonstration of production processes that would 
yield economically competitive and reliable products if produced to sufficient 
quantities, and the availability of production prototypes for further analysis." Id. 
at 1-6. 

Systems Engineering and Standards (SES). Id. at 2-16 through 2-19. The focus of 
this subprogram is to develop practical and economical PY system designs by com
bining the optimum mix of BOS components and solar array technologies. Once op
timum PY systems are created, performance criteria and test standards will be de
veloped in controlled environments to measure system operation characteristics. 
System feasibility, the SES milestone, is achieved "when a photovoltaic system is 
first carried through design, installation, and operation in an actual user environ
ment." Id. at 1-6. 

Tests and Applications (T&A). Id. at 2-19 through 2-23. The modularity of PY cells 
permits their application in a variety of end-use environments. The T&A 
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subprogram will direct a carefully selected series of experiments in remote, 
residential, industrial, and central station applications. Two classes of tests will be 
performed. Initial system evaluation experiments (!SEE) will be used to evaluate 
PY system performance characteristics, collect information on legal and institu
tional issues, and assess the utility of various system engineering designs. System 
Readiness Experiments (SRE) will be performed to achieve the same objectives but 
will use only ISEE approved systems and TR components. The T&A goal of "System 
Readiness is accomplished when fully integrated systems, using available technolo
gy Ready Components or prototypes are designed, built and successfully operated in 
an actual user environment." Id. at 1-6. 

Commercialization and Industrialization (Comm). Id. at 2-23 through 2-26. Most 
PY systems will not be ready for commercialization until the mid- 1980s. Until 
that time, the Comm. subprogram will have two major tasks: (1.) to implement near 
or intermediate market projects including those authorized in the Federal Photo
voltaics Utilization Program (FPUP), and (2) to perform market studies to facili
tate the creation of PY system commercialization strategies. The Federal Photo
voltaics Utilization Program (FPUP) is one of a series of energy programs passed in 
1978 as the National Energy Act. FPUP authorizes the expenditure of $12 million 
in fiscal year (October to October) 79, 80, and 81 for the demonstration of PY en
ergy systems in federal facilities. National Energy Conservation Policy Act, Pub. 
L. No. 95-617, § 569 (1978). The Comm. subprogram milestone: commercial readi
ness of components and systems (CR) is achieved when products or systems are of
fered for sale, at a given price. Commercial readiness demonstration projects 
(CRDP) will be conducted once CR is established for a given system. MYPP at 
1-6. The completion of CRDA conclusively establishes the completion of PV pro
gram goals. 

Planning Assessment and Integration (PA&I). Id. at 2-26 through 2-29. The subpro
gram devoted to program mission analysis and subprogram coordination and over
sight is planning assessment and integration. The PA&I subprogram goal is to en
hance the competition of program goals and complete the following projects: envi
ronmental assessment of PY manufacture and system application; economic analy
sis of PY market suppliers and consumers; and legal and institutional policy studies 
of issues affecting the accomplishment of program objectives. 

54. All landmarks are taken from the landmark table located at the end of Chapter 1 in 
MYPP. 

55. Id. at 1-15. 

56. 

57. 

For a list of remote PY cell applications, see note 2. 

W is the abbreviation for "peak watt." This term represents the greatest demand 
fo? electric power (watts) for a given period of time (hours). A peak watt can be 
used to measure the maximum demand for energy on a given power system at any 
point in time. 

58. Id. at 1-11. 

59. Key international and remote market landmarks are: 
1. FY80: Congressional report on international activities, quantity goals, and 

commercialization (Nov. 1979). 
2. FY80: decision on further international and remote efforts and complete ap

propriate plans. 

Key mid-term market landmarks are: 
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1. FY80: technology readiness $2.80/Wp array cost. 
2. FY80: decision on purchase mechamsms to establish commercial readiness for 

$6-13 Wp systems and $2.80/W array cost. 
3. FY82: commercial readiness Ifor $6-13 ~P systems and $2.80/Wp array cost 

for mid-term markets (provisional-dependS" on FY80 decision). 

60. Id.at 1-1. 

61. For a comparison of grid power and PV system rates projected in 1986, see id. 
at 2-5. 

62. The price estimates are based on several key assumptions: 

Residential 
(1) system site (DC) 10 kWP 
(2) sell-back amount 48 
(3) sell-back rate 50% 
(4) system life (years) 30 

For a complete list of price assumptions, see id. at D4. 

63. Id. at 1-2. 

64. Key residential and intermediate market landmarks are: 

Intermediate 
10_ ~wp-5 mwp 

0 
NA 
30 

1. FY82: technical readiness-arrays and BOS for residential and intermediate 
applications including $. 70/W array cost. 

2. FY8 2: go, no-go decision f&, residential and intermediate system readiness 
experiments. 

3. FY83: initiate commercialization activities to establish residential and inter
mediate commercial readiness. 

4. FY84: system readiness $1.60/W residential and intermediate system. 
5. FY85: go, no-go for residential ~nd intermediate commercialization readiness 

demonstration project. 
6. FY86: commercial readiness residential and intermediate systems. 

65. Id. at 2-21. 

66. Id. at 2-4, 2-5. 

67. Key central station market landmarks are: 
1. FY82: technical feasibility (TF)-advanced cell technology with $0.15-0.40/Wp 

potential. 
2. FY83: TR-2nd advanced cell technology with $0.15-0.40/Wp potential. 
3. FY85: TF-3rd advanced cell technology with $0.15-0.40/Wp potential. 
4. FY86: TF-4th advanced cell technology with $0.15-0.40/WQ potential. 
5. FY86: technical readiness-collectors for central stations (cS). 
6. FY87: initiated commercialization activities to establish CS commercial 

readiness. 
7. FY87: technology readiness-BOS components for CS. 
8. FY88: go, no-go for CS CRDPS. 
9. FY89: system readiness-$1.10-1.30/Wp CS systems. 

10. FY90: commercial readiness-CS systems. 

68. See Laitos, J.; Feuerstein, R. "Will Regulated Utilities Monopolize the Sun?" 56 
Denver L.J. 31 (1979). 

69. See Wallenstein, A. "Barriers and Incentives to Solar Energy Development" Dec. 
1978; Environmental Law Institute. Legal Barriers to Solar Heating and Cooling of 
Buildings. Mar. 1978; Chew, R. Solar Law/A Manual for Practitioners/Active 
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Applications 1979, Draft. For a summary of books and articles written on these 
subjects see Seeley, D. Solar Energy Legal Bibliography. Mar. 1979. 

70. The four MYPP markets are (1) remote and international, (2) mid-term, (3) residen
tial and intermediate, and (4) central station. See Section 2.0 for a discussion of 
MYPP markets. 

71. In England, the right of a landowner to enjoy fresh air and light is recognized by the 
common law "Doctrine of Ancient Lights." The Right to Light Act of 1959, 7&8 
Eliz. 26.56. Noted in Zillman D.; Deeny, R. "Legal Aspects of Solar Energy Devel
opment." 25 Ariz. St. L.S. 35 N. 63 (1976). In the past century, most American 
courts have rejected the application of this doctrine. Fountainebleau Hotel Corp. 
v. Forty-Five Twenty-Five, Inc. is often cited to prove the erosion of the doc
trine. 114 So. 2d. 357 (Fla. Ct. App., 1959). The court held that the Doctrine of 
Ancient Lights had been unanimously repudiated in this country and that absent an 
express authorization of this right by zoning ordinances of the city, a right to air 
and light would not be implied. Id. 357. 

72. Adjacent landowners can enter into voluntary contractual agreements for the pur
pose of protecting acces:; to sunlight. In effect, one person gives, trades, or sells 
another an interest in land. These agreements are often called solar easements. 
See Miller; Hayes; Thomson. Solar Access and Land Use: State of the Law. 1977 
at 12. (Hereinafter cited as Solar Access and Land Use.) 

73. Restrictive covenants are common land-use control techniques used by subdevelop
ers. Covenants are promises affecting the land usually incorporated by a subdevel
oper in the deed for each subdivision. See Cribbit, J. Principles of the Law of 
Property. 349 (2d. ed. 1975). 

7 4. The power to zone is derived from the police power of the state and is often dele
gated to local governments. See Village of Euclid v. Amber Realty Co., 272 U.S. 
365 (1926). Building height, bulk, and use are often regulated by local ordinance. 
For a detailed discussion of solar zoning, see Hayes, G. Solar Access Law. May 
1979 at 39-71. 

75. Aerial l?hotos taken of several communities at various hours of the day have indi
cated that the "vast majority of homes' roofs were free of shade during critical pe
riods." Phillil?s, J. "Assessment of a Single-Family Residence of Solar Heating Sys
tem in a Suburban Development Setting." Noted in Solar Access and Land Use at 3. 

76. For a list of state solar access laws, see National Solar Heating and Cooling Infor
mation Center, State Solar Legislation (to July 1978). See also Solar Energy Re
search Institute; Solar L. Rep. July I Aug. 1979 at 454-91; Johnson, S. B. "State Ap
proaches to Solar Legislation: A Survey." 1 Solar L. Rep. May/June 1979 at 111, 

. 120. 

77. See note 72 for a definition of solar easements. 

78. In California, any person owning or in control of property is prohibited from placing 
any new vegetation or allowing vegetation to grow that would shade more than 10% 
of a solar collector surface from the hours of 10 a..m. to 2 p.m. Legislation dis
cussed in Pollock, P. The Implementation of State Solar Incentives: Land Use 
Planning to Ensure Solar Access, Golden, CO, Mar. 1979, at Solar Energy Research 
Institute; Ch. 1154, 1978 Cal. Stats.; to be codified at Cal. Govt. Code§ 66473-1, 
6647 5.3. 

79. The Sun Rights Act of 1976. H.R. 11677, 94th Cong., 2d. Sess. 
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80. See Jaffe, E. Protecting Solar Access, A Guide for Planners. 1978 at 107 for a 
discussion of solar zoning. See also Lamm, D. "Solar Access: The Federal Role." 
1978 at 14-16 (unpublished) for a discussion of the advantages of solar planning. 
(Hereinafter cited as the Federal Solar Access Role.) 

81. Solar space is air space that is transversed by sunlight. 

82. The Federal Solar Access Role at 16. 

83. Jet Propulsion Laboratory. Angelici, G. Solar Potential Inventor and Madelin • 
Draft, 1979, at Solar Energy Research Institute. Hereinafter cited as The San 
Fernando Valley Study.) 

84. Id. at 1. 

85. On the average, only 5% of the total area within the residential subclass of the ex
periment was projected to be available for rooftop solar collectors. Id at 2. 

86. Conventional SHAC systems are mounted in a fixed position and only utilize sun
light that falls directly on the collector, whereas concentrator PY systems can be 
designed to track the sun along both the north-south and east-west axis. House 
Hearings on Oversight on Photovoltaic Energy Conversion at 7 2. 

87. Many states protect "Solar Energy Systems" from obstruction by making them the 
subject of the legislation. For instance, in Minnesota, a solar easement is defined 
as a right obtained for the purpose of "securing adequate exposure of a Solar Ener
gy System." Ch. 786 § 21, 1978 Minn. Laws, Minn. Stats, § ll6H (Supp. 1978). 

88. See California Solar Rights Act of 1978. Ch. 1154, 1978 Cal. Stats; to be codified 
at Cal. Civ. Code§ 801-801.5. (Solar easement only protects SHAC units.) 

89. For a discussion of the applicability of National Energy legislation to photovoltaic 
systems, see Section 4. 

90. In IDinois, restricted shading periods are between 9 a.m. and 3 p.m. from Sept. 22 
through Mar. 22, from 8 a.m. to 4 p.m. between Mar. 21 and Sept. 21. Ch. 80-430, 
1977; Ill. Laws; Ill. Ann. Stat. 96-112, § 7304; See also note 81. 

91. It has been estimated that between 20% and 60% more power is available for con
ventional solar cells when tracking is used. James, L. W.; Moon, I. L. "Ga. As Con
centrator Solar Cells." Presented at the 11th IEEE Photovoltaic Spec. Conf. 
Arizona ( 1975), cited in Mosher, D. M.; Boese, R. E.; Sourkup, R. J. "Technical 
Note: The Advantages of Sun Tracking of Plane Silicon Solar Cells." 19 Solar En
~ 91 (Great Britain, 1977). Experimental results comparing the power output of 
a sun tracking solar cell with a stationary solar cell indicate that the tracking cell 
will produce 30% more electrical energy in the course of a relatively clear day than 
will the stationary cell. Id. at 96. At least 70% of the increased tracking solar cell 
output is achieved before 10:00 and after 2:00. Id. at 96. However, on cloudy days 
the output gain of tracking solar cells is greatly diminished. Id. at 96. 

92. The attractiveness of remote markets stems from their isolation from structures or 
utility grids that could supply electricity more economically than PY systems. 

93. The San Fernando Valley study found that 37% of available rooftop area in com
mercial subsections could support the use of photovoltaic energy systems. 

94. It is possible to reduce the impact of easement costs by defining "solar energy sys
tem costs" to include the price of an easement, and taking an investment tax credit 
on total solar energy system costs. The solar easement might then be afforded in 
investment tax credit. Unfortunately, federal tax laws provide that only tangible 
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property qualifies for the credit. Easements, which are intangible, are therefore 
not likely to qualify for this tax advantage. 

95. See Hayes, G. Solar Access Law. 1979. 

96. For a discussion of the general value of product standards, see Bottaro, D. J. "The 
Purpose and Role of Product Standards in the Commercialization of New Energy 
Technologies." Oct. 1978 (working paper, MIT Energy Laboratory Report}. 

97. For a discussion of the several different kinds of standards and national agencies 
that promulgate standards, see Riley, J.; Odland, R.; Barker, H. Standard Building 
Codes and Certification for Solar Energy Applications. Golden, CO: Solar Energy 
Research Institute; Aug. 1979. 

98. The Photovoltaic Program Multi-Year Plan projects that some grid-connected PY 
systems may be commercially ready by the mid-1980s. See Section 2.0 for a dis
cussion of mid-term, residential, and intermediate markets. 

99. This problem also threatens to impede the development of the solar heating and 
cooling industry. See Hearings on Consumer Protection Issues in the Development 
of Solar Energy Before the Subcomm. on Oversight and p. 11-99 of the House 
Comm. on Interstate and Foreign Commerce, 95th Cong., 2d. Sess. 5,6 (Statement 
by a Representative of the Solar Energy Industries Association) (1978). 

100. See DeBlasio, R. "SERI/DOE Quality Assurance and Standards Program." Unpub
lished. Golden, CO: SERI; Mar. 1979. 

101. Most of the work performed on the development of PY performance standards is 
authorized by Section 7 of the PY RD&D Act of 1978. Needless to say, it is impor
tant that funds continue to be appropriated for this very important commercializa
tion task. 

102. For a discussion of the impact of model building code provisions on solar heating 
and cooling systems, see The Environmental Law Institute. Legal Barriers to Solar 
Heatin and Coolin of Buildin • Mar. 1978 at 49, 75. (Hereinafter cited as ELI 
Legal Barriers Review ; see also Wallenstein, A. Barriers and Incentives to Solar 
Energy Development-An Analysis of Legal and Institutional Issues in the North
east. 1978 at 75. 

103. Model regulations for PV systems may eventually be amalgamated into the National 
Electrical Code, published by the National Fire Protection Association. 1978. This 
code is the basis for most local codes and is approved by the American National 
Testing Institute. Id. at 1. (Hereinafter cited as the National Electrical Code.} 

104. See American Sign Corp. v. Fowler, 276 S.W. 2d. 651, 652 (Ky. Ct. App. 1955) 
"building code statutes are designed to promote public safety, health and welfare." 
Id. at 52; Walker v. State, 262 F. Supp. 102 (W.D.N.C. 1966), aff'd 372 F. 2d. 129 
(4th Cir.} cert. denied 388 U.S. 917 (1969). 

105. The following states have enacted mandatory state-wide building codes: Alaska, 
Connecticut, Idaho, Indiana, Michigan, Minnesota, Montana, New Jersey, New 
Mexico, Oregon, Virginia, and Washington. Each statewide code is an enactment of 
one of the model codes discussed in the previous text. 

106. Sixty-three percent of 919 cities with building codes reported that they had en
acted one of the three model codes. Field, C.; Revkin, S. The Building Code 
Burden. 6, 1975. 
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107. Performance standards are regulations that require structures or materials to yield 

acceptable responses when exposed to a given stimulus. For instance, it might be 
required that all building walls in a given structure be able to withstand a given 
level of stress. Prescriptive standards, on the other hand, regulate the kinds of ma
terials that may be used in a given structure and how the materials should be uti
lized. For example, a building code might require that all walls in a given structure 
be composed of brick, cement, or other such material. The actual material, not the 
material performance, is regulated by the code. Material standards are generally 
easier to administer and less easily adaptable to code alternatives than perfor
mance standards. 

108. In this subsection, the phrase "building elements" is used interchangeably with the 
phrase "building components and structure." 

109. Building officials may determine on a case-by-case basis any additional require
m ents essential for structural, fire, or sanitary safety not covered by the code. 
Building officials and code administrators, Basic Building Code, § 101.3 (1975). 
While an appeal board determines the adequacy of alternative building elements 
under the Uniform Building Code (§ 204), the building official may approve unregu
lated building elements if sufficient proof of their compliance with related code 
section is demonstrated by the building element proponent. International Confer
ence of Building Officials, The Uniform Building Code, § 106 (1976). Section 103.5 
of the Standard Building Code authorizes the building official to set health and 
safety requirements not mentioned in the code (1976 edition). Of course, building 
officials' determinations are subject to judicial review. See Coffee City v. Flowson 
535 S.W. 2d. 758 (Tex. Civ. App. 1976), where the court overturned the decision of 
a building official because the decision was based on a broad delegation of author
ity to the building official that did not place any restrictions on his permit decision. 

11 O. See Basic Building Code, § 100.6. Building officials must consider nationally recog
nized technical or scientific authorities when promulgating regulations for new 
building materials. Id. at § 20 I. O. 

111. See ELI Legal Barriers Review at 52-62. 

112. However, provisions for conventional generators can be found in the National Elec
trical Code at Art. 445. 

113. See the National Electrical Code. 

114. See Laitos, J.; Feuerstein, R. Regulated Utilities and Solar Energy: A Legal
Economic Anal sis of the Ma 'or Issues Affectin the Solar Commercialization Ef
fort 57 June 1979 , SERl/TR-62-255, for a discussion of utility rate disincentives 
for solar system users • 

. 115. MYPP at Appendix D-2. 

116. Central Solar Energy Research Corporation. Photovoltaic Systems, Aug. 1978 (In
ternal Report). 

117. There also may be some adverse health effects that occur when certain protective 
array coverings or cell materials such as gallium-arsenide are combusted at resi
dential or industrial sites. Building officials may withhold installation permits for 
gric}-connected PV systems until their fire safety is well documented or fire code 
regulations are promulgated. 

118. See ELI Legal Barriers Review at 52, 59. 

119. The various code groups should work towards establishing mm1mum testing 
requirements to lessen potential testing costs and market barriers. 
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120. Standard Building Code,§ 402.2(a). 

121. Uniform Building Code, § 360 l(b). 

122. Basic Building Code,§ 311.2. 

123. If subsequent environmental analysis of solar cells or their protective covering re
veals adverse operational consequences of these materials, building codes may re
quire the use of more costly substitute materials. 

124. DeBlasio, R. "SERI/DOE Quality Assurance and Standards Program." Unpublished. 
Golden, CO: SERI; Mar. 1979. 

125. Discussion with DeBlasio, R. Project Manager of the SERI Photovoltaic Quality 
and Standards Assurance Program, 30 July 79; Id. at 6. 

126. With the advent of consumer protection laws, the potential harshness of this legal 
tradition has been greatly reduced. One jucge has commented that "caveat emptor 
is an unadmirable relic from common law and is a doctrine that exalts deceit, con
demns fair dealing, and scorns the credulous." Beavers v. Lamplighters Realty, 
Inc., 556 P. 2d. 1328, 1331 (Okl. App., 1976). 

127. For a discussion of financial institutional perceptions of solar heating and cooling 
systems, see Barrett, D.; Epstein, P .; Harr, C. Financing the Solar Home. 1977. 

128. A warranty for the sale of personal property may be defined as a statement or rep
resentation made by the seller of goods, ... as part of a contract of sale •.. hav
ing reference to the character of the goods, by which the seller promises or under
takes that certain facts are or shall be as he represents them. Black, H. C. Black's 
Law Dictionary. 1958 (11th ed., 1978). 

129. The Magnuson-Moss Warranty/Federal Trade Commission Improvement Act 15 
U.S.C.A. § 2301 (1978). 

130. Id. at § 2702A. 

131. Id. at § 2302A. Some items that may be required by rule to be included in warran
ties are: identity of the party to whom the warranty is extended, identity of war
rantors, explanation of parts covered by the warranty, procedures for satisfaction 
of warranty conditions, and a statement of obligations and expenses the consumer 
must bear. Id. at§ 2302A(l)-(13). 

132. Id. at§ 2303. 

133. Id. at§ 2304. 

134. Id. at§ 2303. 

135. Id. at §§ 2308(a) and (b). The act also prohibits tie-in arrangements in which the 
validity of a warranty is conditioned on the use of certain products specified in the 
warranty, unless the commission finds a waiver is in the public interest. Id. at 
§§ 2302(cXl) and (2). 

136. Id. at § 2310. The act authorizes suits by the Attorney General and consumers, as 
well as settlement procedures. 

137. Id. at §§ 2302-2305. Service contract provisions are also regulated in § 2306 of the 
act. 

138. Id. at§ 2301(1). 
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139. Homeowners Warranty Corp. and National AS5n. of Home Builders-Advisory Opin
ions,§ llO, Magnuson-Moss Warranty Act (17 Dec. 76). 

140. Id. at 2. 

141. The Commission comments that the key to understanding items covered by the act 
lies in the distinction between the physical separatenes.5 of an item and the sepa
rate function of an item. For example, both roofing shingles and furnaces may be 
physically separate items at a given point in time. However, physical separateness 
of an item is not determinative. Rather it is the separateness of function that dis
tinguishes the two.. A furnace has a "mechanical, thermal or electrical function," 
whereas roofing shingles have no separate function. Such items as humidifiers, 
burglar alarms, smoke detectors, water heaters, and kitchen applicances have sepa
rate functions of their own. However, such items as wiring, ducts, gutters, cabi
nets, doors and shower stalls are not functionally separate. Id. · 

142. The Magnuson-Moss Warranty Act at§ 2301(1). 

143. Solar Energy Products Warranty Act, Ch. 649, 1978 N.Y. Laws; to be codified at 
N.Y. Energy Laws§§ 12-101, 12-ll4 cited in Johnson, S. B. "State Approaches to 
Solar Legislation: A Survey." 1 Solar L. Rep. May/June 1979 at 55, 104. 

144. State law is only preempted if it conflicts with written warranty provisions in the 
act. The Magnuson-Mos:; Warranty Act at§ 2311. 

145. Uniform Commercial Code (U.C.C.) § 1-101, note 1. 

146. U.C.C. pocket part at 1. (1979). 

147. u.c.c. § 2-314(1). 

148. Id. at § 2-314(2X 10). In addition, merchantable goods must at least be such as (a) 
pas.5 without objection in the trade under contract description, (b) are of fair aver
age quality within the description, (c) run within variations permitted by agree
ment ... , (d) are adequately contained, packaged, and labeled as the agreement 
may require, and (e) conform to the promises of affirmations of fact made on the 
container or label, if any. Id. at 2-314(2). 

149. Id. at § 2-315. 

150. Id. at§ 2-316. 

151. Id. at §§ 2-316 (3Xc) and (a). 

152. Id. at§ 2-316 (3Xb). 

153. Id. at§ 2-316 (2). 

154. Id. Language to exclude all implied warranties of fitness is sufficient if it states, 
for example, that there are no warranties that extend beyond the description on the 
face ·hereof. 

155. See Barriers and Incentives to Solar Energy Development at 35 for a list of north
ern states that have modified or eliminated§ 316 of the U.C.C •• 

156. u.c.c. §2-313 (1). 

157. Id. §2-313 (2). It is not necessary to use formal words such as warrant or guaran
tee to create an expres.5 warranty. Id. 

158. Id. §2-105. 
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159. See Lakeside Bridge and Steel Co. v. Mountain State Cons. Co. Inc., 400 F. Supp. 
273 (Washington, D.C.; 1975). (Structural materials purchased for a dam site are 
movable at the time of sale.) 

160. A fixture constituting a permanent accession to real estate may not be goods 
under U.C.C. § 2-105. See Centennial Ins. Co. of New York v. Vic Tanny Intern of 
Toledo, Inc. 346 N.E. 2d. 330, 46 Ohio App. 2d. 139 (1975); Paul v. First Nat. Bank 
of Cincinnati, 369 N.E. 2d. 488 (1977). 

161. It should be noted that purchasers of new homes are often protected by warranties 
offered by developers and private organizations. For example, the homeowners 
warranty corporation insures enrolled builders for a 10-yr warranty on houses they 
have built with approved standards •..• (This program is administered in 44 states 
and is expected to expand.) Barriers and Incentives to Solar Energy Development 
at 37. · 

162. The Magnuson-Moss Warranty Act at§ 230l(a). 

163. Id. at§ 2311. 

164. Id. at § 2301. Most state-implied warranty determinations spring from interpreta
tion of the Uniform Commercial Code. Some courts may imply warranty rights in
dependent of the U.C.C. These state law determinations are controlling unless 
they conflict with the Magnuson-Moss written warranty provisions. Id. § 2311. 

165. u.c.c. § 2-314(2Xb). 

166. See Chew, R. Solar Law at 71, 72. 

167. See Barriers and Incentives to Solar Energy Development at 36-7. 

168. Sneff, W. "Federal Trade Commission Surveys Solar Warranties," 1 Solar L. Rep. 
July/Aug. 1979 at 271-73. 

169. Id. at 273. 

17 O. Hearings on Consumer Protection Issues in the Development of Solar Energy before 
the Subcomm. on Oversight and Investigations of the Comm. on Interstate and For
eign Commerce, 95th Cong., House 2d. Sess., 103 (Statement of Jack Meeker) 
(1978). (Hereinafter cited as House Hearings on SHAC Consumer Protection). 

171. Id. at 105. 

172. Id. at 106. 

173. See generally, House Hearings on SHAC Consumer Protection (note 171). 

174. Internal Report for Masel Study on Photovoltaic Systems. Aug. 1978 at Central 
Solar Energy Research Corporation. 

17 5. Id at 12. The following organizations were questioned during the survey: Solorex 
Corporation; Solar Power Corporation; Mobil-Tyco Solar Energy Corporation; 
Motorola, Inc.; Sensor Technology, Inc.; RCA Laboratories; Bell Telephone Labora
tories; IBM Corporation; Optical Counting Laboratory, Inc.; Dow Corning Corpora
tion. Id. at 8. 

176. Id. at 3. 

177. Id. at 6. 

178. Id. at 3. 

179. Id. at 8. 
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180. Id. at 4. 

181. Id. at 3. 

182. There is conflicting evidence that warranties for solar equipment will increase 
manufacturing costs. See Hearings on Consumer Protection Issues in the Develop
ment before the Subcomm. on Oversight and Investigations of the House Comm. on 
Interstate and Foreign Commerce, 95th Cong., 2d. Sess. 101 (Testimony of Marvin 
M. Yarosh) (1978). Preliminary data on costs of HUD solar systems with warranties 
above what was required in the public sector demonstrates that the cost of warran
ties provided under the HUD program was not significant. Id. at 101. 

183. See Product Standards Cripple the Solar Industry. 

184. For a suggested program to assure warranty protection for solar system owners, see 
The House Consumer Protection Hearings at 305 (Solar Energy Domestic Policy 
Review Institutional Incentives and Barriers Panel) (1978). 

185. See Dean and Miller. "Plugging Solar Power into the Utility Grid." 7 Environmen
tal Law Rep. 50069, 70 (1977). 

186. See note 33 and accompanying text. 

187. The government hopes to decrease PV system costs by a factor of ten by 1986. See 
Section 2 .o. 

188. See The Venture analysis at 110 for a discussion of current storage costs for exist
ing PV technologies, and MYPP at C-7 for a discussion of expected battery 
requirements for various future PV market applications; Office of Tech. Assess
ment, Application of Solar Tech. to Today's Energy Policy Needs 470 (June 1978). 

189. Pub. L. No. 95-617, 92 Stat. 3117 (1978). See also, Conference Report: Public 
Utility Regulatory Policies Act of 1978, S. Rep. No. 95-1292, 95th Cong., 2d Sess. 
(1978). 

190. Some utilities are characterized as summer peaking utilities because their custom
ers have traditionally demanded the most peak power in the summer months. Other 
utilities tend to experience peak demands in the winter months. Knowledge of 
prior consumer energy demands enables utilities to make efficient arrangements 
for the use of generation facilities. 

191. Utilities also maintain excess generating capacity as an operating reserve to guard 
against the possibility of genera tor malfunction. See Gainsville Util. Dept. v. 
Florida Power Corp., 402 U.S. 515, 517 (1960) for a discussion of the need to main
tain excess capacity to prevent system failure from genera tor breakdown. Cited in 
Feuerstein. "Utility Rates and Solar Commercialization." 1 Solar L. Rep. 305, 312 
Note 50 (1979). · 

192. Baseload generators are usually larger, more efficient generation facilities than 
peak load facilities. They also tend to use lower cost fuels. See id. at 312-313. 

193. Load management techniques are electricity adjustment procedures used to reduce 
peak demand and operate generation facilities more efficiently. 

194. Id. Several techniques are available that can effectively reduce utility peak de
mand. For instance, utilities can charge higher prices during periods of' peak de
mand, enter into contracts giving the utility authority to terminate the service of 
certain customers during periods of peak demand, or make arrangements with other 
utilities to purchase electricity during high demand periods. 
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195. Efficient use of generation facilities may be disrupted because intermittent power 
demands by PY users may create the need for more peak load facilities that are ca
pable of going on-line quickly. 

196. See Chew, R. Solar Law, at 76, 77; Legal Barrier Review at 79-86; Dean and 
Miller. "Plugging Solar Power into the Utility Grid." 7 Env'l L. Rep. 50069 (1977). 

197. One utility located in Georgia was able to limit its yearly peak demand simply by 
controlling the amount of energy that was supplied to air conditioners during a few 
crucial periods of peak demand. See Rodemann. "Load Management in Operation: 
A Consumer-Voluntary Program Pays for the System in One Hour." 1978. Pre
sented at American Power Association Load Management Workshop, Colorado 
Springs, CO; 11 Dec. 78. 

198. Electric Utility Systems Engineering Department. Requirements Assessment of 
Photovoltaic Power Plants in Electric Utility Systems. Electric Power Research 
Institute, June 1978. 

199. Id. at 3, results based on probability estimates, not performance data. 

200. Electric utilities usually are guaranteed a specific rate of return for capital 
invested in generating facilities. See Priest. Principles of Public Utility Regula
tion 139-227 (1969) for an extensive discussion of the utility rate base and the rate 
of return. Utility rate payers would not have to pay a similar rate of return to PV 
users. 

201. Electric utility rates often contain three components: demand costs that vary with 
the energy consumption of the customer and include the cost required to finance 
electrical generation and transmission equipment; customer costs that reflect bill
ing, metering, and other expenses associated with the collection of revenues for 
electricity consumption; and energy costs that vary with electricity consumption 
and reflect the cost of fuel used to generate electricity. An increase in any of 
these components will increase consumer electricity rates. 

202. See Commonwealth Edison Co. 85 P. U.R. 3d 199, 201 (Ill. Commerce Commission, 
1970) where provision was made in an electric rate order to require a company to 
make specific, substantial contributions to reduce environmental pollution caused 
by electrical generation facilities. 

203. McGraw-Hill. "29th Annual Electric Industry Forecast." Electrical World. 
15 Sept. 1978, at 61, 72. 

204. Id. The 5-year average growth rate of peak demand between 1974 and 1978 was 
approximately 3.1%. 

205. Reported in the recently released Domestic Policy Review cited in MYPP at 1-1. 

206. It is probable that utilities in the southwest and western section of the United 
States will have more PV customers than the national average. PV penetration up 
to 5 years will not significantly affect utility operations. 

207. See Gellhorn. Antitrust Law in a Nutshell. 1976 at 1. 

208. Id. 

209. For a good discussion of economic assumptions underlying antitrust laws, see id. at 
41-III; Sullivan, Antitrust 1977 at 1-80. 

210. The basic federal statutes prohibiting noncompetitive market activities are the 
Sherman Act 15 U.S.C. §§ 1,2 (1976); the Clayton Act 15 U.S.C. §§ 12-27 (1976); 
and the Federal Trade Commission Act 15 U.S.C.A. §§ 41-51 (1976). 
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211. But, see Priest. Principles of Public Utility Regulation. 1969 at 1-23 for a discus
sion of the need for monopoly regulation. 

212. See Utility Users League v. F.P.C., 394 F. 2d 16 (7th Cir., 1968). The substitute for 
market competition is monopoly regulation. 

213. Recent cases involving utility immunity from antitrust laws include: Cantor v. 
Detroit Edison Co., 428 U.S. 579 (1976); City of Lafayette v. Louisiana Power and 
Light Co., 98 S. Ct. 1123 (1978}; Otter Tail Power Co. v. United States 410 U.S. 366 
(1973). 

214. The discussion that follows concerning the Sherman Act bears heavily on Gross. 
Im act of the Anti trust Laws on the Commercialization of Solar Heatin and Cool
ing. Golden, CO: SERI;l979. Hereinafter cited as SHAC Antitrust Review. 

215. Section 2 of the Sherman Act provides that: Every person who shall monpolize, or 
attempt to monopolize, or combine or conspire with any other person or persons, to 
monopolize any part of the trade or commerce among the several States, or with 
foreign nations, shall be deemed guilty of a felony, and, on conviction thereof, shall 
be punished by fine not exceeding $1 million if a corporation, or, if any other per
son, $100 thousand, or by imprisonment not exceeding three years, or by both said 
punishments, in the discretion of the court. 

216. See United States v. E.I. du Pont de Nemours & Co., 351 U.S. 377 (1956); United 
States v. Aluminum Co. of America, 148 F. 2d 416 (2nd Cir. 1945). 

217. See United States v. Grinnel, 236 F. Supp. 244 (D.R.!. 1964). 

218. "Cross-elasticity refers to the extent to which small changes in the current price of 
one product affect the demand for another product. If products are substitutes for 
each other they will display a positive cross-elasticity.~' SHAC Antitrust Review at 
55, No. 129. 

219. United States v. Grinnel, 236 F. Supp. 244 (D.R.I. 1964); United States v. Du Pont, 
351 U.S. 377 (1956). 

220. A few power consumers generate their own electricity through the use of wind
mills, small diesel genera tors, and a handful of other electric generation technolo
gies. 

221. See United States v. Du Pont, 351 U.S. 377 (1956). 

222. Courts have found the existence of monopolies when one industry has accounted for 
70% of product sales in a given market. See SHAC Antitrust Review. 

223. See U.S. v. Otter Tail Power Co., 410 U.S. 366 (1973). 

224. Some of these reasons include the fact that PY system use might adversely affect 
load management technologies, increase the need to build new generation facilities, 
or provide insufficient revenues to offset service costs. See § 4.1 (infra). 

225. See, e.g., Puerto Rican American Tobacco Co. v. American Tobacco Co., 30 F. 234 
(2d. Circuit), cert. denied 279 U.S. 878 (1929); Sullivan, Antitrust 135-6 (1977); 
SHAC Antitrust Review Act 34. 

226. Almost every state has enacted legislation requiring utilities to furnish adequate 
and safe service to its customers. For example, the Illinois statute provides that 
"every public utility shall furnish, provide and maintain such service •.. , as shall 
promote the safety, health , conform and convince of its patrons .••• " Ill. Rev. 
Stat. Ch. III 213 § 32 (1959) cited in Note, "Duty to Serve." 62 Colum. L. Rev. 312, 
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313 (1962) See also Hodel and Wendel. "The Duty and Responsibility of Oregon 
Public Agencies to Provide Adequate and Sufficient Electrical Utility Service". 54 
Ore. L. Rev. 539 (1975); Dean and Miller. "Plugging Solar Power into the Utility 
Grid." 7 Environmental L. Ref. 50069; 50073 (1977). (Hereinafter cited as Plug
ging Solar Power into the Grid. 

227. Utilities are excused from service obligations for acts of God such as lightning, 
floods, and tornadoes, management controversies, supply shortages, and inadequate 
finances. Priest. "Principles of Public Utility Regulation." 237-244 (1969) (Here
inafter cited as Priest on Public Utilities). 

228. Many of the legal i;>rinciples stated in this section were derived from Note. "Duty 
to Serve." 62 Colum. L. Rev. 312 (1962). 

229. See, e.g., I.C.C. v. Oregon-Washington R.R. and Navigation Co.1 288 U.S. 14 (1973). 

230. See Priest on Public Utilities at 236; Jordan Clarke-Washington Elec. Membershii;> 
Cori;>., 262 Ala. 581, 80 So. 2d. 527 (1955). 

231. See Note, "Duty to Serve." 62 Colum. L. Rev. 312, 316 (1962). 

232. Id. at 317, Note 34. 

233. Id. at 317; Mid-Monmouth Industrial Park v. Monmouth Consol. Water Co., No. 
602-139, N.J. Bd. Pub. Util. Comm'ns, 30 June 60. See also Levitt v. Connecticut 
Pub. Util. Comm'n, 114 Conn. 628, 159 Atl. 878, 1932 C. 337 (1936). (Electric util
ity not required to build facilities for service extension simply because the con
struction would not affect its financial or rate structure.) 

234. See Note, 62 Colum. L. Rev. at 318 Note 40. 

235. See Note 230. 

236. Photovoltaic users will tend to i;>rovide the utility less revenues than conventional 
utility customers because they do not consume and i;>ay for as much electricity as 
conventional grid power users. Therefore, utilities may have even less of a finan
cial incentive to interconnect remote PV rather than conventional customers. But, 
see i;>receding text notes 201-203. 

237. See Priest on Public Utilities, at 236. 

238. See New York ex. rel. Woodhaven Gas Light Co. v. Public Serv. Comm'n, 269 U.S. 
244, 248 (19 25) for a discussion of the dedication of i;>roperty to a i;>ublic use with
out just compensation. 

239. See§ 4.1. 

240. See Note 233. 

241. See Note, 62 Colum. L.R. at 317. 

242. 54 P.U.R 3d. 210 (Cir. Ct., Dane County 1964). 

243. Id. at 210. 

244. Id. at 212. 

245. It otherwise might be concluded that the smaller the demand for i;>ower occasioned 
by PV users is, the less severe the financial impact of PV use on utility operations 
and i;>rofitability will be. 

246. See, e.g., General Telephone Company of Wisconsin v. Wisconsin Public Service 
Commission; 54 P.U.R. 3d. 210 (Cir. Ct., Dane County 1964). This conclusion 
assumed that the i;>rovision of power to PV systems will not affect utility solvency. 
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247. The refusal by a utility to connect PV systems with utility grids may also constitute 
an unlawful discrimination against PV users in favor of conventional utility users. 
See "Plugging Solar Power in to the Grid," at 50017. 

248. Pub. L. No. 95-617, 92 Stat. 3117 (1978). (Hereinafter cited as PURPA.) 

249. Id. §2. 

250. Id. §201 (definition). Regulation directly pertaining to SPPF is largely contained in 
§§202-212. 

251. Id. at§ 201, amending the Federal Power Act§ 3 (17)(AXi) and (ii). 

252. Id. at§ 201, amending the Federal Power Act§ 3 07XCXi) and (ii). 

253. Department of Energy/Federal Energy Regulatory Commission. Proposed Regula
tions Providing for Qualification of Small Power Production and Cogeneration Fa
cilities under§ 201 of the Public Utility Regulatory Policies Act of 1978; 18 C.F.R. 
Part 292 (Docket No. RM79-54), 27 June 79. 

254. PURPA § 202, amending the Federal Power Act § 210(A). This section also applies 
to qualifying cogeneration facilities defined in § 201 of PURP A. 

255. PURPA § 202, amending the Federal Power Act§ 210(B). 

256. Id.at§ 210(C). 

257. Id. at § 2 lO(D). 

258. Id. at§ 210(A)(2XCX1). 

259. Id. at§ 210(A)(2XC)(2). 

260. Id. § 204, amending the Federal Power Act § 212(AX 1). No reasonably ascertain
able uncompensated economic loss may result to QSPPF if interconnection orders 
are to be granted. 

261. Id. at § 212(AX4). 

262. Id. at§ 212(BX1). 

263. It is possible that § 210 of PURPA will provide a basis by which PV users may seek 
interconnection with utilities. See § 4.6.4.1 infra. 

264. See Note 202 for a brief discussion of the elements of utility rates. 

265. For a listing of various rate structures, see Feuerstein, R. "Utility Rates and Solar 
Commercialization." 1 Solar L. Rep. 305, 325-334 (1979); "Plugging Solar Energy 
into the Grid," at 50073-77. 

266. F.P.K. v. Hope Natural Gas Co., 320 U.S. 591, 603 (1944). 

267. Feuerstein, R. "Utility Rates and Solar Commercialization." 1 Solar L. Rep. 301, 
309 (1979). (Hereinafter cited as Utility Rates and Solar Comm.) 

268. Id. at 329-330. 

269. For a concise description of the impact of promotional rates on solar users, see 
"Plugging Solar Energy into the Grid," at 50073, 77. 

270. The cost of producing energy varies with the time of use. Time-of-day and sea
sonal rates reflect this cost differential by charging customers more for energy 
that is more expensive for the utility to produce. Id. at 75. 

271. Utility Rates and Solar Comm. at 334. 
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272. Garfield, P.; Lovejoy, P. Public Utility Economics. Englewood Cliffs, NJ: 
Prentice Hall; 1964 at 156; id. at 329. 

273. PURPA at§ lll(A). The act also requires utilities to consider federal load man
agement technique standards. Id. at § 11 l(d)(c). 

27 4. States may reject the Section 111 federal standards if they determine that imple
mentation would not be appropriate. Id. at§ 11 l(A). 

275. Id. at§ 123(d). 

276. Id. at § ll l(d)(5). The rate must reflect the cost of interruptible service to the 
class of which the consumer is a member. 

277. Id. at § 111 (d)(4). 

278. Id. at§ lll(d)(3). Cost-effectiveness of time-of-day rates is achieved if "the long
run benefits of such a rate to the electric utility are likely to exceed the metering 
costs and other costs associated with such use." Id. at § 115(b). 

279. Id. at§ lll(dX2). 

280. Id. at § lll(d)(l). See id. at 1150 for an elaboration of cost of service rates, in 
§ 111. 

281. Telephone interview with Marilyn McAdams of PSCO's Medical Relations Depart-
ment, 26 Apr. 79; cited in Utility Rates and Solar Comm. at 315. 

282. PURPA § lllA. 

283. Priest on Public Utilities at 31. 

284. The analysis of Freeda and Turner, Antitrust Law (1978) at 57-133 bears heavily on 
the following discussion of state action immunity. 

285. This fact permitted the Supreme Court in Parker v. Brown to exempt state action 
from the operation of antitrust law. 317 U.S. 341 (1943). 

286. Id. at 351. 

287. Id. at 368. 

288. Parker was a suit brought in equity solely against a state official. Id. at 441. 

289. Cantor v. Detroit Edison Co., 428 U.S. 579 (1976); Goldfarb v. Virginia State Bar, 
421 U.S. 773 (1975); Bates v. State Bar of Arizona, 97 S. Ct. 2691 (1971); City of 
Lafayette v. Louisiana Power and Light Co., 98 S. Ct. 1123 (1978). 

290. Goldfarb v. Virginia State Bar, 421 U.S. 773 (1978). (Supervision by the Virginia Su
preme Court of minimum legal rate schedules was not adequate supervision justify
ing immunity from antitrust laws.) But, see Bates v. State Bar of Arizona, 97 S. 
Ct. 2691 (1971). (Active court supervision of advertising restriction was sufficient 
to remove concern that the anticompetitive activity was not receiving adequate 
supervision by a state agency.) See also Areeda and Turner. Antitrust Law. 1978 
at 71-80. 

291. See id. at 80-92; Cantor v. Detroit Edison Co. 429 U.S. 578 (1976) (Authorization of 
utility lightbulb program is not central to the fundamental state purpose of regulat
ing a natural monopoly); City of Lafayette v. Louisiana Power and Light Co., 98 S. 
Ct. 1123 (1978). (Municipally owned utilities are exempt from the antitrust laws 
only if they are engaged in actions pursuant to state policy to displace competition 
through the regulation of monopoly public service.) 
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292. See Cantor v. Detroit Edison Corp., 428 U.S. 579 0976). 

293. See Areeda and Turner. Antitrust Law. at 75. 

294. 428 U.S. 579 (1976). 

295. Id. at 583. 

296. Id at 598. 

297. Id. at 597. 

298. E.g., Standard Oil Co. of N.J. v. United States., 221 U.S. 1 (1911); U.S. v. American 
Tobacco Co., 221 U.S. 106 (1911). 

299. See Lepevre v. FTC, 366 F. 2d. 117 (5th Cir. 1966). 

300. See Priest on Public Utilities at 285-289. 

301. The following principles of rate discrimination were presented by Dean and Miller, 
"Plugging Solar Power into the Utility Grid," 50069, 50071-72. 

302. Id. at 50071. 

303. Id. 

304. Declining block rates charged to both classes of utility customers may disfavor PV 
users to a greater extent than conventional users. 

305. Id.at50072. 

306. Id. 

307. Id. at 50076, note 75. 

308. Id. 

309. See Section 4.6.1 for a discussion of promotional rates. 

310. E.g., Utility Rates and Solar Comm. at 354. 

311. PURPA § 2 lOA. This section of the act also applies to qualifying cogenerators. See 
Section 4.6.4 for a discussion of QSPPF under PURPA. 

312. Id. at§ 210 A(b) and (2). 

313. Id. at § 210A. However, such rules may not authorize a QSPPF to make any sale 
for purposes other than resale. Id. But see Conference Report: Public Utility 
Regulatory Policies Act of 1978, S. Rep. No. 95-1292, 95th Cong, 2d Sess. 97 
(1978). The conferees intended that QSPPF be permitted to make retail sales pur
suant to state law. 

314. PURPA at§§ 210(b)(l), (b)(2), C(l), and (C)(2). 

315. PURPA Conference Report at 98. 

316. PURPA at§ 210(b). 

317. Id. at§ 210(d). The PURPA Conference Report elaborates on the incremental rate 
that utilities may charge QPVF owners. It provides that the cost may be viewed 
over a longer period of time than the immediate period during which the electric 
power is purchased. The incremental rate may take into account any future energy 
savings created from prior purchases of QPVF generated electricity. At 98-9. 

318. PURPA at § 210(e). However, QPVF with power production capacitites greater 
than 30 MW may not be exempted from such regulations. Id at§ 210(e)(2). 
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319. See Department of Energy Federal Energy Regulatory Commissions, Staff Paper 

discussing "Commission Responsibilities to establish Rules Regarding Rates and Ex
emptions for Qualifying Cogeneration and Small Power Production Facilities" pur
suant to § 210 of the Public Utility Regulatory Policies Act of 1978 (18 F .R. Part 
292) (Docket No. RM 79-55) at 10-12. (Hereinafter cited as DOE staff paper dis
cussing§ 210 of PURPA). 

320. See Section 4.4. 

321. See Section 4.6.3. 

322. See DOE staff paper discussing§ 210 of PURPA at 20-22. 

323. Id. at 4. 

324. See MYPP at 2-15. 

325. See Note 62 supra. 

326. The Department of Energy (DOE) has proposed (see Note 253) that in order to qual
ify for regulation under § 210 of PU RP A, PY systems must have a production ca
pacity of at least 10 kW. 
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